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The Colburn System of Electric Lighting | 


and Plating. 

On every hand we find exemplified the old 
saying, ‘‘ Still waters run deep;” in no case, 
however, more forcibly than in a study of 
the history and success of the system before 
us. This system has many points of scien- 
tific interest, as well as many exceptionally 
excellent features of a commercial nature. 

I. W. Colburn & Co., of Fitchburg, Mass., 
manufacture complete systems of arc and 
incandescent lighting, each of which has 
obtained enviable favor, due to economy in 
maintenance and completeness of operation; 
suffice it to say that its firmest friends are 
among its largest consumers. The simplicity 
of mechanism and compactness of parts are 
the most striking optical features of both 
systems, and at once point to freedom from 
easy derangement and economy in point of 
wear and tear. Again, the general absence 
of the ultra-violet or bluish rays in the are 
light, due to its low tension current and short 
length of arc, are notable equally with the 
extreme steadiness and great diffusiveness of 
illumination. 

The dynamos generate currents of particu- 
larly low tension, thus doing away witb all 
the possible danger or inconvenience with 
which a system of more intense current is 
fraught. These machines consist simply of 
a strong iron frame, with the electro-magnets 
set radially around the armature. 

The armature is of an original pattern, the 
core of which is made up of soft wrought 
iron pieces. These pieces are insulated from 
each other by thin layers of asbestos paper, 
thus preventing the generation of the wasteful 
Foucault current. The use of soft wrought 
iron instead of cast iron in the armature is 
for the purpose of effecting a diminution of 
the amount of useless work performed by the 
magnetic field in the reversal of the polarity 
of the core, which occurs four times during 
each revolution, the molecules of wrought 
iron being less rigid in their position than 
cast iron are, hence more easily polarized. 
In addition, ample ventilation is secured, to 
gether with smoothness of working. 

There is but little sparking at the com 
mutator, and very little external magnetism 
noticed, thus showing that the magnetic fiekl 
is concentrated about the armature, and that 
there is slight loss of energy in the machine 
itself. This, combined with a claim of mini 
mum heating of parts, tends to place i's effi- 
ciency at a high figure. 

The are lamp is of a very graceful pattern, 
and constructed with a view of casting as 
few shadows as possibie. It contains no 
clockwork nor intricate mechanism, liable to 
get out of order, and is, in Tact, in entire 
keeping with the rest of the system in poiut 
of simplicity. The clutch system of feeding 
and differential method of regulation are 
employed, and each lamp is supplied with an 
automatic switch and cut-out, so that in 
cvent of fault, or the carbons being consumed 
so as to endanger the carbon holders, the 
lamp will be automatically switched out of 
circuit without in the least affecting the other 
lamps. 

In the incandescent system of the Colburn 
Company the Bernstein lamp is used, the 
more important characteristics of which are 
its low resistance and large light-giving sur- 





faces. This‘increase of light-giving surface, 
whilst it decreases the intense brilliancy of 
hght of the smaller surface, greatly increases 
its diffusiveness and gives rest to the eye. 
General mention only will be made of this 








1m) nin 
Rg "Oy It 


AL 


a hollow cylinder of carbon with very thin 
sides, thus attaining low resistance with large 
surface. Four standard sizes of these lamps 
are made, viz.: 30, 60, 120 and 175 candle- 
power respectively. A new style of cut-out 
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lamp on the present occasion; but our readers | for these lamps has been lately devised, 


may look for its more detailed and technical|and is used with size “E.” 


Two of 


treatment in a subsequent issue of the Re-| these lamps may be used in place of 


view. The Bernstein lamp consists, essen- 
tially, of a glass globe containing at its lower 
end a piece of enamel, into which the con- 
ducting wires are sealed. These wires ter- 
minate in carbon bulbs, to which the light- 


giving carbon is attached. This consists of ' 


|one arc light on the same circuit with fifty 


or more arc lights, and this arrangement is 


‘adapted so as to be used with any system of 


arc lighting. It consists of a group of two 
lamps, and is so arranged that in event of 
breaking one of them the current is auto- 





matically cut off from it, and the other lamp 
is thrown into circuit; in case this second 
lamp gives out in any manner, it, in turn, 1s 
short circuited. This lamp is used not only 
in circuit with arc lights, but upon circuit by 
itself, the electrical arrangement being such 
that the cost of conductors is about the same 
as for are lighting, which is a great advan- 
tage over the ordinary system of incandescent 
lighting in multiple arc. Whilst apparent 
economy, measured in volt-amperes, is 
greater as the resistance of the lamp is in- 
creased, at the same time the cost of pro- 
duction of electric energy is greater per volt- 
ampere as the volts increase, while the cost 
of transmission increases with the amperes. 
In this lamp we find it is claimed 175 
candle-power is developed from 250 volt- 
amperes, or about one-third of a horse-power 
in the lamp, and this exceptional perform- 
ance is obtained neither from an excessively 
intense current or high E.M.F., as may be 
seen, The gain, then, is a proportionately 
low cost of production combined with a 
moderate cost of transmission. 

The electro-platers of this company are 
well known, and possess the characteristics 
that go to make up a good machine, first and 
foremost of which is the absence of heating 
in the armature. This is effected by leaving 
ample air spaces between the pieces compos- 
ing the core, thus obtaining thorough venti- 
lation and a complete separation of parts. 
In general, it may be said that the Colburn 
system of lighting and plating is well worthy 
special interest and commendation, not only 
for its perfection, but for the untiring zeal 
and discrimination of adoption which has 
effected it. 
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Electric Annunciator, Guest Call and 
Fire Alarm. 

The Security Electric Signal Company of 
New York are the manufacturers of a new 
style of hotel annunciator. 

This apparatus can be used to great ad- 
vantage in hotels, apartment houses, schools, 
hospitals, factories, ocean and river steam- 
ers, etc., to transmit signals to and from the 
various rooms. 

In connection with an ordinary annun- 
ciator, such as used in hotels, electric bells 
and spring circuit-closers are placed in all of 
the rooms, and a cabinet, containing as many 
spring circuit-closers as there are rooms, is 
placed near the annunciator in the office or 
otber central point. 

In hotels and steamers guests or passengers 
can be called at any specified time without 
the occupants of adjoining rooms being an- 
noyed by a knocking upon the door. The 
clerk or person in the office merely presses 
upon the spring bearing the number of the 
room to be communicated with, which 
causes the bell in that room to ring continu- 
ously until it is heard by the occupant. A 
peculiar device in connection with the system 
enables the person in the office to know that 
the bell is ringing, and to be notified when 
the guest has been aroused. This not only 
does away with the very objectionable 
knocking, which disturbs so many , others 
beside the person for whom it is intended, 
but also effects a saving in the number of 
employees who are used for such purposes, 











as it is unnecessary for any one to be sent to 
the rooms to awaken the occupants. 

When a guest desires to summon a ser- 
vant from the office, a touch upon the spring 
in the room causes the room number to be 
displayed in the annunciator in the same 
manner as with the ordinary push button 
system. Whena summons of this kind has 
been received, the clerk in the office can im- 
mediately, by touching a spring bearing a 
corresponding number, cause the bell in the 
roomto tap. Thisinforms the guest that the 
call has been heard and will be given atten- 
tion—-thus avoiding unnecessary and con- 
fusing repetitions of the call. 

The most important feature of the system, 
however, is its great usefulness in case of 
fire or other danger of which it would be 
necessary to inform the occupants of all the 
apartments quickly. By simply moving a 
single crank in the cabinet which is placed in 
the office, all of the bells are made to ring 
simultaneously, and they will continue to 
ring without any further attention from the 
person in the office. This notifies the guests 
instantly, and gives them a much better op- 
portunity to escape than could be done by 
any other method. At the same time an 
alarm can be sent in the same manner to the 
nearest fire engine and police stations if suit- 
able wire connection is maintained there- 
with, thus effecting a great saving of time in 
getting assistance from those departments. 

Where electric annunciators are already in 
use they, and the wires in connection with 
them, can be availed of for attaching this 
system. 

We were also shown by General-Manager 
Shivler at their warerooms under Fifth 
Avenue Hotel an Automatic Fire Indicator, 
which is used in connection with an anrun- 
ciator for showing the location of a fire as 
soon as it has started to burn in any part of 
a building. It differs from the ordinary 
thermostat in being operated upon a closed 
circuit, and is therefore less liable to fail 
when needed. 
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Electrical Communication Between™ Ves- 
sels at Sea.* 

A few years ago I made a communication 
on the use of the telephone in tracing equi- 
potential lines and surfaces. I will briefly 
give the chief points of the experiment 
which was based on experiments made by 
Prof. Adams, of King’s College, London. 
Prof. Adams used a galvanometer instead of 
a telephone. 

In a vessel of water I placed a sheet of 
paper. At two points on that paper were 
fastened two ordinary sewing needles which 
were also connected with an interrupter that 
interrupted the circuit about 100 times a 
second. Then I had two needles connected 
with a telephone; one needle I fastened on 
the paper in the water, and the moment I 
placed the other needle in the water I heard 
a musical sound from the telephone. By 
moving this needle around in the water, 
I would strike a place where there would be 
no sound heard. This would be where the 
electric tension was the same as in the needle; 
and by experimenting in the water you could 
trace out with perfect ease an equipotential 
line around one of the poles in the water. 

It struck me afterwards that this method 
which is true on the small, is also true on the 
large scale, and that it might afford a solu- 
tion of a method of communicating electrical 
signals between vessels at sea. 

I made some preliminary experiments in 
England and succeeded in sending signals 
across the river Thames in this way. On 
one side were two metal plates placed at a 
distance from each other, and on the other 
two terminals, connected with the telephone. 
A current was established in the telephone 
each time a current was established through 
the galvanic circuit on the opposite side, and 
if that current was rapidly interrupted you 
would get a musical tone. 

A few years ago I found that our dis- 
tinguished president, Prof. Trowbridge, had 
very similar ideas in connection with the 
* An abstract of a paper read by Mr. A. Graham 
Bell, with discussion thereon, American Associa- 
tion for the Advancement of Svience. 


possibility of communicating between ves- 
sels in a fog. Using a dynamo machine for 
charging the water, a distant vessel might 
receive signals when getting in dangerous 
proximity to the other. 

Urged by Prof. Trowbridge I made some 
experiments which are of very great value 
and suggestiveness. The first was made on 
the Potomac River. 

I had two boats. In one boat we had a 
Leclanché battery of six elements and an in- 
terrupter for interrupting the current very 
rapidly. Over the bow of the boat we made 
water connection by a metallic plate, and be- 
hind the boat we trailed an insulated wire, 
with a float at the end carrying a metallic 
plate, so as to bring these two terminals 
about 100 feet apart. I then took another 
boat and sailed off In this boat we had the 
same arrangement, but with a telephone in 
the circuit. In the first boat, which was 
moored, I kept a man making signals; and 
when my boat was near his I would hear 
those signals very well—a musical tone, 
something of this kind, tum, tum, tum. I 
then rowed my boat down the river, and ata 
distance of a mile and a quarter, which was 
the furthest distance I tried, I could still dis- 
tinguish those signals. 


steam vessels with dynamo-machines — and 
most large steam vessels use the electric light, 
which requires a large dynamo-machine—to 


they come, say, within a couple of miles of 
one another, or, perhaps, at a still greater 
I tried the experiment a short 
time ago in salt water of about twenty 
fathoms in depth. I used then two salling 
boats, and did not get so great a distance as 
on the Potomac. The distance, which we 
estimated by the eye, seemed to be about half 
a mile; but on the Potomac we took the dis- 
tance accurately on the shore. 

Prof. Trowbridge: I am very glad you 
have all heard Prof. Bell’s exposition of 
a subject of this nature in which I think he 


distance. 


excels all of usin America. He has referred 
to me in this connection, but I can only say 
that some years ago I published an account 
of a plausible method of sending signals 
across the Atlantic Ocean without any cable. 


all practicable, but it is possible. If you 
will allow me for a moment: Suppose 
this represents the two continents (making 
an outline of the continents). If you should 
have a dynamo machine in Philadelphia and 
ground one terminal in Patagonia and the 
other in Labrador, then a telephonic circuit 
through here (indicating) would enable you 
to hear signals that are made on the first cir- 
cuit. It is perfectly possible. In fact I 
have tried the same experiment which Prof. 
Bell refers to in Cambridge, at a lake called 
Fresh Pond. I then heard signals sent from 
Boston to Waltham, a distance of ten or 
twelve miles, by simply having the terminals 
of the telephone—that wonderful instrument 
invented by Prof. Bell—in Fresh Pond, 
where they must have been a long distance 
away from the earth of battery. 





In regard to the fog signals at sea my effort 


HLECTRICATL REVIHW. 


It is therefore perfectly practicable for. 


, . . \ 
know of each other’s presence in a fog when 


S 
CoLBURN ELECTRO-PLATING 


[February 14 , 

















\ 


125 CANDLE-PowER BERNSTEIN LAMP. 





DyYNAMO. 


has been in a somewhat different direction. 
My effort has been to ascertain with galvano- 
meters the direction of vessels which are ap- 
proaching. The arrangement is like Prof. 
Bell’s. Each vessel carries a dynamo-ma- 


I do not mean you to infer that it is at| chine, grounds one terminal of the circuit at 


—_ 


the bow, and trails a wire, uninsulated, a 
the end only, over the stern. Each vessel is 
provided with a cross-arm and a galvano- 
meter in the circuit, of which the terminals 
enter the water at the ends of the cross-arm. 
When one vessel comes within the field of 
the other the galvinometer will show how 
the equipotential lines are disturbed, and if 
you had a careful map of those equipoten- 
tial lines you could ascertain where the other 
vessel was. ‘The method could also be ap- 
plied to saturating water in the neighbor- 
hood of a rock, and you could take electrical 
soundings, so to speak, and ascertain your 
place from electrical maps carefully made out. 

Mr. W. H. Preece: If you will allow me 
the use of the board I think I can give the 
section details of areal and practical experi- 
ment, which combines both the ideas of 
Prof. Bell and Prof. Trowbridge. In the 
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South of England we haye a charming 
island called the Isle of Wight. This is 
separated from the main land of Hampshire 
by a channel of a mile and a quarter at one 
end and about six miles at the other. Ports. 
mouth comes here (indicating) and is distant 
across about six miles. Then comes the 
narrow channel, called Hurst Castle, and 
Southampton is here (indicating). Newport, 
in the centre of the Isle of Wight, is there 
(indicating). 

The Isle of Wight is a very busy place. 
There are several important towns; the 
Queen’s marine residence is there, and the 
cable across at Hurst Castle is of conse- 
quence. For some cause the cable broke 
down, and it became of great importance to 
know whether we could communicate across, 
so I thought it a timely opportunity to test 
the ideas that had been promulgated by 
Prof. Trowbridge. 1 put a large plate of 
copper about six feet square in the sea at the 
end of the pier. A wire passed from there 
to Newport and from Newport to Hurst 
Castle, and in the sea there I placed an- 
other copper plate. Opposite at Hurst Castle 
was a similar plate, and the wire passed 
from there overground to Southampton, from 
Southampton down to Portsmouth, awd then 
into the sea again at Southsea Pier. We 
have here acomplete circuit if we take into 
consideration the water, the circuit starting 
from Southampton to Portsmouth through 
the sea, six miles to Newport, to Hurst 
Castle, thence across to Hurst Castle, a mile 
and a quarter, and thence to Southampton 
again. 

We connected the telephones in the cir- 
cuit, but we could not converse by them. 
But when we placed at Southampton and 
Newport what are called ‘‘ buzzers”—they 
are little instruments that make and break 
the current with great rapidity, and make a 
buzzing sound, and for every vibration send 
a current into the circuit—with these buzzers 
and about twenty-five cells of Leclanché 
it was quite possible to communicate be- 
tween Newport and Southampton, although 
the circuit was broken by six miles of sea at 
one end and one mile and a quarter at the 
other. If it had not been that the cable was 
repaired the very next day communication 
would have been continued between the 
mainland and the Isle of Wight in this 
manner. And when the cable breaks down 
again telegraphic communication will be 
conducted across the Solent, a distance of 
six miles and a mile and a quarter, by the 
same means I have described to you to-day. 

Prof. Valentiner (of Germany): Several 
years ago I made a lecture room experiment, 
which may be of benefit to professors. Take 
an elongated trough, and place on one side a 
battery with a key; then here a plate, an- 
other plate on the other side, with a galvano- 
meter in the circuit to detect the current, 
here a plate, with another on the opposite 
side, finally returning to the battery with the 
key. If the trough be filled with water any 
movement of the key here will cause a devi- 
ation of the needle of the galvanometer. It 
does not need a very strong battery to do 
that. I tried that experiment on one of the 
canals in Holland on a large scale, but I 
found that the results were very doubtful. 
I see now that the current was too weak. 
ee 

To Test the Electric Motor. 

A number of electricians and capitalists 
met in the oftice of Cyrus W. Field on 
Thursday, and completed the subscription to 
the stock of the new American Electric Rail- 
way Company. A sufficient amount of 
money has been raised to lay extra rails on 
the Second Avenue elevated railroad struc- 
ture, and to make a thorough test of the 
electric motor, The certificate of incorpor- 
ation of the company has been filed in the 
County Clerk’s office. The corporators and 
trustees for the current year are Cyrus W. 
Field, Edward H. Johnson, Frederick F. 
Thompson, Stephen D, Field, Robert E 
Deyo, Edward N. Dickerson, Jr., Charles 
Batchelor, Francis R. Upton, and Daniel A. 
Lindley. The capital stock is $1,000,000, 
divided into shares of $100, and the com- 


pany’s purpose is stated to be to build, own, 
sell, or let locomotive engines, cars, rolling 





stock generally, and railway machinery. 
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A Novel Engine. 

We present to our readers herewith a 
description of an engine now offered for 
sale, in which the mannfacturers claim there 
are no dead centers, and in which the force 
of the steam is always exerted at aright 
angle to the crank. These claims are quite 
proad in application. 

The simplicity of construction is at once a 
noticeable feature, and though four cylinders, 
with their pistons are used, the whole number 
of other moving parts are but two, making 
six in all. 

To open and close the four ports, and to 
alternately expand and compress the steam 
in these ports require but one valve, which 
is a flat disk hung upon a pin which is 
eccentric to the shaft and represented by the 
letter J, in the engraving: 

On this pin the valve is free to revolve, 
and in so doing it is givena gyrating motion, 
owing to the combined motion of the eccen- 
tic pin and its revolving at the same time 
upon that pin, this ensures an equal amount 
of wear on all parts of the valve, and also a 
perfectly steam-tight joint. The block ring 
represents the exhaust passage connecting 
with the outlet H, the four openings F’ being 
the ports for inlet of steam. By placing the 
valve upon the piu J we cover the ports, as 
shown in Fig. 3, one only being open for 
steam to enter, the port opening on the 
inside of the valve is exhausting its steam 
through the exhaust ring with which it is in 
communication, the bridges in no manner 
interfering with its passage as they do not 
extend the full depth of the valve. In any 
position in which the crank may be stopped 
it will always be found that the valve has 
left a port open for the admission of steam, 
so that upon steam entering the steam chest 
it enters the open port and immediately puts 
the engine in motion. 

In Fig 
which more clearly shows 
mechanism. 


4 we have a cross-sectional view 
the internal 
Here we sce the eccentric pin 
on which is hung the valve, which valve 1s 
enclosed on either side, so that steam circu- 
lates upon its circumference, but not on its 
sides, thereby perfectly balancing it. The 
upper port is admitting steam to the piston, 
which receives it only on one end, while the 
other cylinder is open to the exhaust. We 
now come to that most important part, the 
application of the power of the steam to the 
crank. 

In Fig. 5 we have a view of the four cyl- 
inders with their pistons. In whatever 
position the crank may be, it must be seen 
that the force is exerted at 90°. If we sup- 
pose the top piston to be exerting its force at 
70° the left hand piston must be exerting its 
force at 20°, and as the crank moves to the 
right and downward the uppermost piston 
will exert its force at 71°, while the other 
exerts its force at 19°, and so on throughout 
the entire revolution. 

In economy of steam, they should be very 
satisfactory, as they claim that the steam 
cannot escape until it has done its full work, 
The compression fully equals the area of the 
parts, and friction must be but a very small 
proportion of the whole as there is not a 
stuffing box in any portion of the engine. 
The pvint of lubrication seems to have been 
Well studied and brought to perfection. The 
crank-pin is oiled through the crank from 
the outside bearing, while the valve shaft is 
oiled direct by means of the dotted lines in 
Fig. 2. Every detail of construction gives 
evidence of the careful attention and 
thoughtful study. 

They have been run as high as 1,200 revo- 
lutions per minute, and the makers claim 
they can be connected direct to the shaft of 
the dynamo and avoid loss from slipping 
belts as well as the unequal bearing in the 
shaft of both engine and dynamo. 

These engines are maoufactured by the 
Cowdrey Four Cylinder Engine Company, 
Chicago. : 
me 





The decision of Judge Lawrence, affirming 
the tight of the Quincy Mining Company to 
Withdraw from the Lake Superior Copper 
“pool,” which is controlled by the Calumet 
& Hecla Company, is a matter of interest 
to all electrical people, inasmuch as it tends 





to break up a monopoly which has long kept 
copper at an unreasonable figure. The New 
York Ccmmercial Bulletin says: ‘‘ The former 
policy of the Calumet & Hecla Company, of 
forcing home consumers to pay three to five 
cents a pound beyond what the company sold 
at to European buyers, was a serious griev- 
ance, but since that concern attempted to 
subject the interests of other mining com- 
panies in the ‘pool,’ and virtually the entire 
business of the country in manufactures of 
copper also, to the whims of London specu- 
lators, as it did in binding the ‘pooled’ 
companies to accept prices on sales to Amer- 
ican consumers based upon the value of a 
foreign article in a foreign market, there has 
been no little indignation in the trade. Now 
that a precedent has been established, it is a 
question whether other companies will not 
break from the Calumet & Hecla monopoly, 
and that they will choose, instead of being at 
the mercy of London speculators, to stand or 
fall on a legitimate trade basis.” It is to be 
hoped that they will. The fact is that copper 
ought, on the basis of supply and demand, 
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Statistics of Electrical Patents Issued 
from the U. 8. Patent Office in 1884. 


By T. D. Lockwoop. 


The following statistics relative to the issue 
of electrical patents during the year 1884 
have at least one merit. They are early, 
and, I think, correct. As every one knows, 
who has tried to classify electrical patents, 
the work is not easy. A patent for a cable, 
for example, may include a device for pre- 
venting induction; in’ such cases I have re- 
garded the patent as being for the invention 
claimed. 

The total number of patents issued for 
electrical inventions during 1884 is 1,166. 
Total number of Patents issued in 1884 is 
18,799. 

SUBJECTS OF INVENTION. 
Telegraphs. 

Autographic Telegraphs..........----++++ +++: 
AUTOMAUC. ........0000 coccrcccrcssscrcccsecoss 
Fire Alarm and District Telegraphs.........- 30 
Telegraph Instruments, Keys, Relays, Re- 

Peaters, CEC ....... cece cree eeeeseeeecesceecs 
Multiple Telegraphs, Duplex, Quadruplex, 












































Special Systems of Utilization. 
Clocks, Time Regulators and Distributors... 30 


Electric Distribution and meters............. P] 
Remedies against induction, etc ............- 11 
Electric Gas Lighting. ........00....c000.+-++ 12 
Lightning Arresters, and Protectors against 
abnormal currents...... 0 ....-+e++eee eee eeee 19 
Transmission of Power, Motors and Rail- 
PO sick Boca aovebsneedassecsiasde teeeeds 45 
Electro-magnets...... ....csesceee soe socerereees 
Galvanometers and Measurement..............++- 5 
Switchboards, and apparatus therefor........-.-- 13 
Telephones, and Telephonic Appliances. 
Transmitters... ......00....ccccccsccccesecsccee Bl 
Receivers or Reproducers ..........---e+++++- 26 
Telephone Apparatus including automatic 
switches, etc., but excluding signals....... 40 
Telephone Exchange Systems, and circuit 
arrangements............+seeee0+ bsp eodsende 18 
Individual signals............++++ eS00censceee 6 
Telephonic Repeaters or Relays....... se 
Telephone Signaling Appliances..... Ot vwoens 22 
Mechanical Telephones. ....-.-.........-+2+0+ 14 
Miscellaneous. Applications. ...........0.-.--+00+ 89 


It is thus seen that telephonic invention 
still heads the list with 179 patents, electric 
lighting closely following with 177. 

Considering the inventors from an alphabet- 
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‘ 


which is always a safe basis to go upon, to | 
be very much cheaper than it is, and it is | 
very much for the interest of all electrical | 
enterprises that it should be. Lake copper is 
a thing apart; no other copper can compete 
with it for electrical and some other pur- 
poses, and this fact is all the * protection” it | 
needs. Perhaps a “‘legitimate trade basis” | 
might cut into Calumet & Hecla’s princely 
dividends, but it must be remembered that 
its mine contains quite as much ‘‘ water” as 


copper. 
—_+a+—_—_ 


A dining car on the “‘ New England, lim- 
ited” of the New York & New England 
Railroad is lighted by a dozen incandescent 
lights, and the experiment gives promise of 
being very successful. The lights are sup- 
plied by batteries which are placed in a little 
room adjoining the stateroom. There are 
four batteries of six cells each. The battery 
consists of a wooden trough in which are) 
fitted half a dozen ebonite cells. It is not) 
claimed that the light is as cheap as that fur- 
nished by oil lamps, but it is better and) 
much safer, and is said to be as cheap as gas | 
at $2 per 1,000 feet. 





Printing Telegraphs....----+.--.----seeererees 82 
Telegraphy—New Systems.....--+----++++++* 13 
Alarms. 
Annunciators—Indicators and Alarms. ..... 42 
Burglar Alarms and Watch Clocks.....-+++-- 10 
Railroad Signals......-.--++++++++++8 O66 seeses 46 
Electric Lighting. 
Arc LAMPS..........ee cece scot eneeececteretees 82 
Incandesing LampS.....--++--+-++0* ss-s00ee* 40 
Electric Lamp Fixtures and Fittings. .....--- 25 
Electric Lighting Apparatus, Switches, Cut 
OUtS, CEC. 0e oe ee cece cree eeeee Sibessapaernees 30 
Sources of Electricity, Primary or Otherwise. 
Primary Voltaic Batteries..........--.- +--+: 31 
Dynamos, and parts thereof.......- ndenwvaes i 
Regulators for Dynamo Electric Machines... 22 
Secondary Batteries.... ..---++++e+eee* e+ +e 36 
Conductors. 
Cables, Compound Conductors and manufac- 
tureof the same..........--.---0--ee eee 41 
Insulated Wires, etc.......- hints ak ahi 17 
Insulating Materials. 
Line Wire, Compound Wires, etc.....----.--- 13 
Underground Systems.....--+ buestsneutbscenes 51 
Construction. 
Couplings, Binding Screws, Joints.....-...--- 11 
Inside Construction......++....seeeeeeeseeeee I 
Insulators for Pole Lines... .......-+ oe 
Supports and Poles. .......+0++.+-eeeeeee cere 14 


Fie. 3. 


| ically-arranged list, it is found that the num- 


ber of patents assignable to each letter of 
the alphabet is as follows: 

Inventors having the initial A= 21; B= 
107; C=57; D=49; E=39; F=47; G= 
60: H = 98; I=1; J =24; K=82; L= 45; 
M =58; N=10; O=10; P= 68; Q=0; 
R=44; S=150; T=60; U=1; V=60; 
W =—138; X =0; Y=1; Z=1—total, 1,166. 

The banner letter is thus found still to be 
S, presumably owing to the legendary impa- 
tience of our common ancestor Adam, who, 
it is said, after naming the greater part of 
his descendants became very tired, and gave 
utterance to the immortal dictum, ‘Let all 


the rest be named Smith.” 


The letter W takes the second place with 
133, owing to the inventive efforts of Messrs. 
Weston and Waring; while B is third with 
107. The letters Q X alone are unrepre- 
sented. 

I, U, ¥ and Z, have 1 each. 

In 1884 there were 58 weekly issues of pat- 
ents. The average weekly issue is exactly 
22 electrical patents.—Hlectrician and Elec- 
trical Engineer. 
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The closing of small exchanges in the 


West on account of insufficient income to 
support them, brings the question of switch- 
board or automatic service in the fore again. 
Many inventors have coped with this prob- 
lem, and so far no one has evolved a solu- 
tion. We have faith that some can so de- 
vise a system whereby a subscriber can call 
one up toa hundred, and have communica- 
tion without the operator as now assisting in 
the performance. This accomplished will 
bring many communities now without the 
telephone into closer relations to their more 
fortunate neighbors—of course, to their mu- 
tual benefit. The telephone companies are 
ready to adopt that system which will give 
them opportunity to give the smallest towns 
service, if it will do so ata very much less 
expense than now. Here is a field for the 
prolific inventor of telephonic devices, and 
assurance is doubly sure that the pecuniary 
result will be more than satisfactory. 

Who is the man to come forward to fill 
this want? 








During the present decade one hundred and 
thirty-eight telegraph and telephone com- 
panies have been organized in the State of 
New York, their aggregate capital exceeding 
$225,000,000. Of course very many of these 
never had any existence save on paper. 





While the telephone people are reaching 
out for long distance business, the telegraph 
companies, especially in the large cities, are 
cultivating the short distance branch of their 
work. It is said that New York has not less 
than two hundred and fifty telegraph offices, 
and that a‘ great proportion of the business 
that comes to the most of these is made up of 
messages of a purely local character. For 
the mere sending and delivery of a messagé 
the telegraph is cheaper, quicker, and more 
certain than a messenger boy, while the use 
of the telephone is practically restricted to 
subscribers; for, although there are pay 
stations, it is only with subscribers that one 
can be connected. The local use of the tele- 
graph has of late increased very rapidly: 
new Offices are constantly being established, 
and unless the business is interfered with by 
underground foolishness, their number is 
destined to increase rapidly. 





The Legislature of Pennsylvania has before 
it a law whose purpose and object it is to 
force the companies having overhead wires 
in Philadelphia to put them underground. 
The city government of Philadelphia at- 
tempted this, and passed some very peremp- 
tory ordinances on the subject, but somehow 
failed to make any impression on the hard- 
hearted and obdurate companies. Now the 
Legislature has taken a hand, and the intel- 
lectual gentlemen from Bucks and Berks, 
where they still vote for Jackson and tell you 
it is a ‘‘ whig lie” if you assert that ‘‘Old 
Hickory ” is dead, will have a chance to learn 
all about “induction” and ‘‘ retardation,” 
and give the Quaker City the benefit of their 
mature and deliberate judgment. 





Among the errors into which, in the early 
days of the telephone, before experience had 
taught its lessons, too many over sanguine 
companies fell, was that of supposing that 
the ‘‘ plant,” once established, would be en- 
during. It has been found that, taking into 
consideration the changes which improve- 
ments in apparatus of all sorts make impera- 
tive, as wellas the repair and reconstruction 
necessary to make up for wear and tear, it is 
safe to estimate that entire renewal isnecessary 
at least once in five years, that is, out of re- 
ceipts, at least twenty per cent. of the actual 
cost of the plant must be charged off annu- 
ally, if the books are expected to tell the exact 
truth. This may seem to some a heavy al- 
lowance, but we are convinced that, viewed 
from a conservative stand point, nothing less 
can be counted upon. One opinion in this 
matter is based upon the experience of tele- 
phone men who have been in the business 
from the start, men whose experience has 
cost them dear, and is correspondingly valu- 
able. In cities and large towns the wear and 
tear of iron wires is very great, and it is ex- 
actly here that the greatest amount is in- 
vested in them. Where copper wire is sub 
stituted for iron, although the first cost is 
greater, the depreciation is far less, and the 
efficiency shows no diminution so long as the 
wire is up. 





We have recently seen some experiments 
and tests which give strong ground for the 
belief that not only car the coppering of 
carbons be dispensed with without injury to 
the light produced, but that uncoppered 
carbons can, when properly made, be used to 
very great advantage. Of course, the object 
of coppering is to increase conductivity. 
But it brings serious results in its train. 
The copper burns in the intense heat pro- 
duced, and renders the light unsteady in 
color andin volume. Again, melted globules 
of copper fall into the shade and fasten them- 
selves to it by melting the surface of the 
glass, producing spots and blotches which 1t 
is next to impossible to remove. But the 
greatest argument in favor of uncoppered 
carbons is economy in manufacture. The 





coating process is costly, as well in time 
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consumed, asin material and labor, and if it 
can be dispensed with it will materially de- 
crease the cost of production, and, as a re- 
sult, the cost of the consumer. Of course 
the effort is to improve the conductivity of 
the carbons so that they will offer no more 
resistance when bare than when coppered, 
or not materially more. The experiments to 
which we refer have not bven of sufficiently 
long duration as yet to prove that a commer- 
cial success has been attained, but the indi- 
cations all point in that direction. 





Of course some reason had to be assigned 
by the bears for last week’s ‘‘ scare” in Bell 
Telephone stocks, which carried the price 
down to 210, a figure which was attained be- 
fore the result in the Drawbaugh case was 
made public. The ‘* bugbear” this time 
was the suit of the Western Union Telegraph 
Company, and was talked about as a new 
‘lion in the path.” Asa matter of fact it 
was entered about eighteen months ago, and 
has been making very slow progress ever 
since, the Western Union Company showing 
no anxiety to press it. Indeed it is over a 
year since the answer of the Bell Telephone 
Company was filed. The question at issue is 
one of contract. Under the agreement the 
Bell Telephone Company is to pay and does 
pay to the Western Union twenty per cent. 
of all royalty receipts. It is held that this 
does not require the Telephone Company to 
pay to the Telegraph Companyany part of the 
receipts which it derives from business which 
it does itself. For instance, the Bell Com- 
pany for a long time owned and operated 
the Boston Exchange, doing the business 
without the intervention of a royalty-paying 
sub-company. Another source of income to 
the Telephone Company, destined 1n the fu- 
ture to be the chief one, is its interest in the 
capital stock of sub-companies, of which it 
holds shares to the nominal value of not far 
from $20,000,000. We understand that it is 
an interest in this, or at least in the income 
derived from it, that the Telegraph Company 
claims, and this claim the Telephone Com- 
pany denies and resists. To bring up this 
suit, in which nothing new has occurred, 
and which will, according to present indica- 
tions, hang along for years, was evidently a 
device of the bears to depress the stock and 
buy it in, but why holders who had every op- 
portunity to inform themselves should have 
swallowed 1t without question and sacrificed 
their holdings, it is hard to understand. 





At the hearing which took place in Spring- 
field last week, on the petition of the Schuy- 
ler Electric Light Company, for permission 
to erect poles and run wires in the public 
streets, the business manager made one state- 
ment which deserves attention. It was to 
the effect that ‘petitions have recently 
been received from two cities for the sys- 
tem.” This indicates a most extraordinary 
and gratifying state of things for electric 
lighting companies generally, and for this 
special company in particular. Think of it! 
Three short months ago, no sooner did a 
city or town show a willingness to consider 
the advisability to introduce electric lights, 
than a whole army of representatives of dif- 
ferent companies swoop down upon them, 
each and every one of them ‘‘petitioning” for 
a hearing, and all ready to make any reason- 
able concession for the sake of getting a 
footing. But how different now! The 
Company sits serenely in its office, and 
‘two cities,” with, presumably, a long pro- 
cession of others behind, stand at the office 
door, cap in hand, and “petition” for the 
privilege of having the electric light intro- 
duced withiu their limits. It is indeed a 
glorious and a gratifying change from the old 
method, and, if true, the good news will 
carry joy to many an electric light man’s 
heart. No more worry, no more uncertain- 
ty, no more reaching out to seek and secure 
business. Naught to do, but to open one’s 
mail regularly, and take out ‘‘ petition” 
after ‘‘ petition,” and then, ina lordly way 
to decide which to grant and which to re- 
fuse. We trust that the prayers of the two 


petitioning cities have at least had attention 
and response, and that the inhabitants there- 
of have been spared the anguish of long- 


continued uncertainty and anxiety. And we 
trust that when the Schuyler Company's rep- 
resentative starts for Chicago to attend the 
convention, he will put those “petitions” in 
his pocket, that all who are there may feast 
their hungry eyes upon them. 





A bill has been introduced into the Massa- 
chusetts Legislature looking to the regula- 
tion of telephone charges. What right the 
Legislature has to deal with telephone 
charges any more than with hotel charges it 
is difficult to see. True, it does deal with 
railroad fares, but the provision that it may 
do so is part and parcel of the railroad com- 
pany’s charter. Again, when it gives to a 
company the right to build and run a rail- 
road between two cities or towrs in the 
State, it practically, with rare exceptions, 
gives the company a monopoly of the busi- 
ness between those points, for no other com- 
pany would think of coming in as a rival. 
Now people must travel, and if legislative in- 
terference in prices is ever justifiable—which 
we question, believing that the less ‘‘ regu- 
lation” is applied to business the better for 
all concerned—it is But with tele- 
phone companies it is quite another matter. 
No one is obliged to have the telephone; it is, 
so far, rather an article of convenience and 
luxury than of necessity, and certainly it 
gets nothing from the State that gives it in 
any way the privileges or prerogatives of a 
monopoly. There is among all legislators 
just now an itching to interfere with busi- 
ness by setting bounds and limits, but the his- 
tory of all such legislation in all countries 
shows that it has never been even partially 
successful. Indeed one need but learn the 
rudiments of political economy to know that 
if the telephone companies charge too much 
for their service they will suffer, because 
they will not get business. They may safely 
be trusted to charge all that the business will 
bear—as does the grocer—but anything be- 
yond this they will quickly feel in loss of 
patronage. We do not apprehend that the 
Legislature of Massachusetts will even give 
the proposed Dill serious thought, but it is 
one of the signs of the times that such a law 
is seriously asked for. 


here. 





THE FUTURE OF THE ELECTRIC 
LIGHT. 

Things move on so rapidly in this won- 
derful age of development, that one is con- 
tinually startled by some new evidence of 
marked and most decided progress. Four 
or five years ago, the electric light was a 
thing so uncommon in the streets of even 
our largest cities, that passers by stopped to 
look at, to wonder, and to admire, while in 
the smaller cities they were utterly and en- 
tirely unknown. How is it to-day? Cities 
which do not have them are looked upon as 
behind the age, and the public has become 
so accustomed to the light that it expects 
and demands it, and, so far as possible, 
avoids streets and stores in which it is not 
used. This wonderful change has been 
brought about by the superior advantages 
which the lamp possesses over gas or avy 
other illuminant, and by the persistent and 
unremitting endeavor of those who have 
been concerned in its introduction. The 
obstacles against which they have been 
forced to contend have been many and seri- 
ous. Without referring specially to the op- 
position of the gas companies, or of that 
‘*old fogy”’ element which, in every com- 
munity, is bound to set its force against im 
provement of every shape and sort, it is to 
be remembered that the business was new, 
that many mistakes were necessarily made, 
that for a long time, the whole thing, evel 
after hundreds of thousands of dollars had 
been expended in establishing «« plants,” 
was in an experimental stage, and that ex- 
periments and mistakes, while instructive 
and therefore valuable, cost all that they 
can be called worth. But in the face of all 
this and of much more, of discouragement 
and of disparagement, the electric light bas 
won its foothold, it has proved that it has 
come to stay, and the manufacturing com- 
panies are to-day, in the aggregate, turning 
out more lamps and dynamos than at aby 
time since the first arc light was seen in 
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America. Meantime many over-sanguine 
expectations have failed of realization, a 
good many top-loftical ideas have had the 
wind let out of them, and things have come 
down to a more serious and sober realization 
that electric lighting is a business which, in 
all of its departments, is to be conducted on 
strict business principles. This, we take it, 
is the key-note of its future. 

Beginning back at the factory where the 
apparatus is produced, it mnst, to finda 
market, be manufactured in the best manner 
and of the best materials, but at minimum 
cost. This can only be done by close pur- 
chasing of raw materials, the use of the best 
labor-saving machinery, and the closest su- 
perv:sion of every detail. Next, if the use 
of the electric light 1s to go on increasing, 
the apparatus made must be offered and sold 
at a fair advance on the cost of production. 
Were there but one system of arc lighting, 
the owners of the patents covering could 
afford to be very independent, and make 
their own terms. But this is not the case. 
There are other Richmonds in the field, and 
while each claims to be the best, and each 
holds that his light is worth more than that 
of his competitor, the fact is that price has a 
great deal to do with determining men’s 
minds. Again, if lighting companies can 
buy their apparatus at reasonable rates, they 
can afford to furnish lights at a lower figure, 
and this, of course, means more lights. We 
ask for them only reasonable rates, and we 
venture the assertion that, in the past, too 
many of them have paid rates that were out 
of all reason. The expense of factory ex- 
periments and blunders can not always be 
charged in as a part of the cost of the prod- 
uct. 

The time has come when the manufac- 
ure of dynamos and lamps has got to be put 
on a par with the manufacture of steam en- 
gines, and when they have got to be sold, if 
their sale is to continue steadily, at a fairly 
remunerative advance above first cost. That 
is what it has got to come to, that is what it 
will come to, and the longer the manufac- 
turing companies hold out against it, the 
worse it will be for them when it does 
come. 

Next is to be taken into account what the 
lighting companies must do. They must 
study every possible economy, they must 
employ men of experience to handle their 
apparatus and their business, they must see 
to it that they get the largest possible return 
for the money expended for fuel, carbons, 
and other supplies, and they must seek so to 
serve the public that their light will day by 
day advance in public favor and esteem. 

We believe that just what we have outlined 
is being done, at least to a very large extent, 
and hence we firmly believe in the very great 
increase in electric lighting within the next 
Incandescent lighting, as the 
natural and necessary companion of the 
larger and more ambitious ‘‘arc,” is making 
rapid strides, especially since some of the 
larger items of expense which attend its in- 
troduction have been greatly reduced. Its 
very general use in the business portions of all 
our large cities is simply a question of time. 
As an illuminant tor streets, public squares, 
and large enclosed spaces of all sorts when 
a great volume of light is demanded, the arc 
light is without a competitor. Its general 
use in all large cities as the sole illuminant 
for streets, to the total exclusion of gas, 
is simply a question of time, if the com- 
panies producing it and those manufacturing 
the apparatus for it will but put their busi- 
ness on a square, reasonable business basis. 


five years. 





The incorporation under the laws of New 
York of the American Electrical Railway 
Company is an event of general interest. 
That Cyrus W. Field and others of his family 
appear in the list of incorporators indicates 
that plenty of capital, technical knowledge, 
and business enterprise are behind the 
project. 





The telephone girl was tired and slept 
late, and woke up with a start. She said she 
thought she heard somebody say ‘“‘ Hello.” 
It was only her father shaving himself in the 





hext room. \ 


The Protection of Submarine Cables. 


Extract from the ‘Bulletin Mensuel des Postes 
and des Telegraphes” (Monthly Bulietin of 
P.sts and Telegraphs), No. 24, dated De- 
cember, 1884. (Paris) 

Law respecting the Repression of Infrac- 
tions of the International Convention of 
March the 14th, 1884, relative to the Pro- 
tection of submarine cables. 


The Senate and the Chamber of Deputies 
have adopted, the President of the Re- 
public promulgates the Law, the tenor 
of which is as follows: 

Heapine I.—Special Regulations for Non- 

Territorial Waters. 

ARTICLE 1. Infractions of the International 
Convention of March the 14th, 1884—the ob- 
ject of which is to secure the protection of 
submarine cables—which may be committed 
by any individual forming part of the crew 
of a French vessel, shall be judged by the 
Correctional Tribunal, either of the district 
(arrondissement) in which may be situ- 
ated the port to which the delinquent’s 
ship belongs or of the district (arrondisse- 
ment) of the first port of France into which 
the vessel may be taken. 

ARTICLE 2. The prosecution shall be un- 
dertaken at the suit of the Public Ministry, 
without prejudice to the right of the civil 
parties. ' 

ARTICLE 3. The minutes (proces-rerbau2) 
drawn up agreeably to Article 18 of the Con- 
vention of the 14th March, 1884, shall not be 
subject to affidavit; they shall be held as 
proved until the requisite steps are taken to 
prove them false. 

In default of minutes (proces-verbaux), or 
in the event of these deeds proving inade- 
quate, the infractions may be proved by wit- 
nesses. 

ARTICLE 4, Any one who may refuse to 
produce the documents requisite for drawing 
up the minutes ( proces-verbaux) cited in the 
preceding articles, shall be liable to a fine of 
from 5 to 100 francs, and to imprisonment 
for a term of two to ten days. 

ARTICLE 5. Every assault, every resistance 
accompanied with violence and the use of 
force, against the persons qualified by the 
terms of Article 10 of the Convention of 
March the 14th, 1884, to draw up the miuutes 
(proces verbal) in the exercise of their func- 
tions, shall be punishable. with the penalties 
applicable to rebellion according to the dis- 
tinctions established in the penal code. 

ARTICLE 6. Shall be punishable with a fine 
of 16 to 300 francs: 

1. The captain of a vessel who, engaged in 
repairing or laying a submarine cable, shall 
fail to observe the rules respecting signals 
adopted with a view of preventing fouling. 

2. The captain or master of any vessel 
who, perceiving or being in a position to 
perceive these signals, shall fail to tarn away 
(back) or to keep (himself) at least at the 
distance of a nautical mile from the sbip en- 
gaged in laying or repairing a submarine 
cable. 

3. The captain or master of any vessel 
who, seeing or being in a position to see the 
buoys laid down to mark the position of the 
cables, shall fail to keep (himself) at the dis- 
tance of at least a quarter of a nautical mile 
from the line of the buoys. 

ARTICLE 7. Shall be punishable (punished) 
with a fine of 16 to 500 francs, and liable to 
imprisonment for a term of one to five days: 

1. The captain or master of any vessel 
who shall have cast anchor within a quarter 
of a nautical mile of a submarine cable, the 
position of which he is in a position to know 
by means of lines of buoys or otherwise, or 
shall have moored to a buoy laid to mark the 
site of the cable, except in cases of circum- 
stances beyond his control (force majeure). 

2. The master of any fishing vessel who 
shall fail to keep his apparatus or nets at 
least one nautical mile from the vessel en- 
gaged in laying or repairing a submarine 
cable; fishing vessels, however, which per- 
ceive or are in a position to perceive the 
telegraph vessel showing the signals adopted, 
shall, in order to comply with the signal 
warning, be allowed sufficient time to finish 
the operation in hand, such time, however, 
not to exceed 24 hours. 

3. The master of any fishing vessel who 





shall fail to keep his apparatus or nets at 
least one-quarter of a nautical mile from the 
line of buoys laid down to mark the position 
of the submarine cables. 

ARTICLE 8. Shall be punished with a fine 
of 16 to 300 francs and liable to a term of 
imprisonment varying from six days to two 
months: 

1. Whoever, through culpable negligence, 
and especially in the cases met by Articles 6 
and 7, shall break a submarine cable, or shall 
cause an injury to it which may result in an 
iuterruption, er a hindrance, either entire or 
partial, to the means of telegraphic commu- 
nication. 

2. The captain of any vessel who engages 
in the laying or repair of a submarine cable, 
shall be the cause, through inobservance of 
the rules as to the signals adopted with the 
view of preventing fouling, of the breaking 
or injury to a cable committed by any other 
ship. 

ARTICLE 9. Shall be punished with a fine 
of 16 to 300 francs, and liable toa term of 
imprisonment varying from six days to two 
months: 

1. Whoever shall make, keep out of his 
house, put up for sale (sell), ship, or cause 
to be shipped, instruments or apparatus ex- 
clusively used for the purpose of cutting or 
destroying submarine cables. 

2. Whoever shall make use of these instru- 
ments or apparatus. 

ARTICLE 10. Shali be punished with a fine 
300t o 1.000 francs and imprisonment varying 
from three to five years, whoever shall vol- 
untarily (intentionally) break a submarine 
cable, or shall cause an injury to it which 
may interrupt or impede, either wholly or 
partially, the means of telegraphic commu- 
nication. 

The same penalties shall be pronounced 
against the authors of attempts of the same 
things. : 

The guilty party may in addition be placed 
under the surveillance of the high police for 
a maximum term of ten years, dating from 
the day he shall have suffered his penalty. 

These regulations, however, do not apply 
to persons who may be compelled to break a 
submarine cable or to injure it through the 
actual necessity of protecting their lives or 
securing the safety of their ship. 

The present Act (Law), resolved and 
adopted by the Senate and by Chamber of 
Deputies, shall be executed as a law of the 
State. 

Done at Paris, December the 20th, 1884. 

JULES GREVY, 
By the President of the Republic. 
Juues Ferry, President of the Council, Min- 
ister of Foreign Affairs. 
MartTIN Fevuriye, Keeper of the Seals, Min- 
ister of Justice and Worship. 
A. Peyron, Minister of Marine and of the 

Colonies. 

Ap. Cocuerry, Minister of Posts and Tele- 


graphs. 





Secondary Batteries. 
Editor Electrical Review. 

Srr:—Permit me to make a few remarks 
with reference to an article on Secondary 
Batteries in your issue of the 3ist ult. 
‘« Electrolyte” has evidently been confusing 
matters by making no proper distinction be- 
tween a special treatment of the lead plates 
prior to their ‘‘forming” and the ‘‘ form- 
ing” itself. In his book ‘‘ Recherches sur 
lElectricite,” Paris, 1879, which contains 
the substance of his sundry papers presented 
to the Academy of Science since 1859, 
Plante makes no mention of any previous 
preparation of the plates unless the incidental 
statement that ‘‘a prolonged immersion of 
the lead plates in acidulated water before 
they are acted upon by the primary current 
greatly facilitates the ‘formation’ of second- 
ary couples” be construed in that sense. 
The second and principal claim in Faure’s 
English patent (Jan. 11, 1881, No. 129,) reads 
as follows: ‘* The process of obtaining plates 
or supports capable of retaining and preserv- 
ing electro-chemical force or energy by cov- 
ering them with a layer of porus or spongy 
metallic matter deposited to any desired 
thickness by galvanizing, chemically precip- 


itating, or mechanical adhesion,” The next | 


secondary battery patent (No. 2,272) was 
granted to J. W. Swan, who says in his 
specification: ‘‘I prepare plates of lead hav- 
ing a cellular, corrugated, or grooved surface 
or surfaces of such a character as to be capa- 
ble of retaining in the cells, grooves, corru- 
gations, or interstices spongy or finely di- 
vided lead.” J.S. Sellon’s patent (No. 3,926) 
is the fourth of its kind after Swan’s; he 
claims: ‘‘The use in the construction of 
secondary batteries of perforated plates or 
sheets roughened, serrated, or indented, com- 
posed of lead, platinum, or carbon, upon, in, 
oragainst which plates spongy or finely di- 
vided lead or oxides, or other salts or com- 
pounds of lead or other suitable substances 
or compounds, are, or may be, held or re- 
tained.” These facts may be of some aid to 
a searcher after truth regarding the contro- 
versial subject of the article above referred 
to. I counted 133 patents and provisional 
protections on secondary batteries recorded 
at the English Patent Office in 1881 and 1882, 
while there were only two patents of that 
kind granted before 1881—one to Lontin in 
1875, and one to Houston and Thompson in 
1879. Most of the patents I found to be for 
all sorts of further improvements and modi- 
fications of what is generally accepted as 
Faure’s invention. But froma French patent 
preceding his, it appears that he has been 
credited with too much and that, as regards 
the preliminary coating of secondary elec- 
trodes with finely divided lead, the priority 
belongs to d’Arsonval. 
Yours respectfully, 
A. Partz. 
Philadelphia, Feb. 9, 1885. 


Looking again into your journal I see it 
announced that Dr. Pabst of Stettin has de- 
vised a new primary cell with electrodes of 
carbon and wrought iron dipping into a so- 
lution of chloride of iron. If lam correctin 
supposing that the german “ chlorid ” was 
erroneously translated ‘ chloride” (which 
would give but a very unsatisfactory current) 
instead of ‘‘perchloride,” and that there isa 
mistake about both electrodes dipping into 
the same liquid (which would be speedily de- 
composed), then I described, if not the same, 
at least a very similar voltaic element in 
1881 in ‘‘La Lumiere Electrique, T. IIL, 
No. 9. It consists of an iron anode in a so- 
lution of chloride of sodium and a car- 
bon cathode in a_ solution of perchlo- 
ride of iron, of about {30 degrees B., the 
liquids being separated by a porus clay cell. 
The electro-motive force of such an element 
is 1.2 volts and, as both liquids are good 
conductors, its internal resistance may be 
reduced to a fraction of anohm. A battery 
on this plan has done me for several years 
excellent laboratory service. A..&. 





Electric Bull’s-Eye. 

The London police authorities made some 
experiments last month with an electric 
bull’s-eye, using for this purpose a lamp in- 
vented by M. Trouvé, the eminent French 
electrician, and capable by an ordinary vol- 
taic current, and therefore without the inter- 
vention of a dynamo, of giving a remarkably 
steady and useful glow, applicable to many 
of the purposes for which improved lights 
are specially wanted. The experiment was 
made in a boat, which started from the 
Speaker’s stairs on the Thames at 6 o’clock 
one evening. Two gentlemen held the re- 
flectors, which are simply short hollow cones 
of brightly polished metal, each with an in- 
candescent lamp in its center, and as the 
boat glided by the Members’ terrace of the 
Houses of Parliament, the beam was thrown 
on the building and upon vessels on the 
water. The result was that the facade of 
legislative chamber and moving objects not 
absolutely black were shown brightly at 30 
yards distance, less distinctly, but discern- 
ibly, at 50 yards. It is no libel on the oil 
lamp to say that it only rendered darkness 
more palpably obscure at 10 yards off. Then 


the boat was rowed under the arches of 
Westminster Bridge, and here, in a relatively 
confined space, the efficiency of the new 
illuminant was clearly demonstrated. None 
of the rays were lost by useless diffusion, 
and it needed only to flash the bull’s-eye 
round to see every part of the framework of 





the bridge almost as well as in daylight. 
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x", The Mexican Financier says the tele- 
phone has become in Mexico, as in all other 
advanced -nations, an integral part of busi- 
ness life. 
«*, Telephonic communication between 
Rouen and Havre was opened recently, the 
charge being a franc for every five minutes. 
The two telephones are at the post and tele- 
graph head offices; but the branch offices 
will eventually be accommodated, as also the 
telephone network in both towns. 
x", From figures collected by Commis- 
sioner Butterworth, of the Patent Office, it 
appears that the number of telephone ex- 
changes in the United States on January 1, 
1884, was 906; number of miles of wire, 
85,896 ; number of employees (exclusively 
of day laborers), 47,062; number of sub- 
scribers, 123,625. From these figures and 
others of like character the Commissioner 
argues that the multiplication of inventions 
has increased instead of reduced the demand 
for labor. 

y*« The Compania Telefonica, La Uru- 
guaya, now under the control of Messrs 
J. K. Theobald & Co., of Buenos Ayres and 
Montevideo, which has in use over 700 Bell 
telephones in Montevideo, has given an 
order for 300 more to the United Telephone 
Company, River Plate. The United Com- 
pany supplied at once 100 from a shipment 
arriving on 5th instant by the Malabar, and 
cabled for the remainder. La Uruguaya 
company expects to have 1,000 subscribers in 
Montevideo. 

y*, By the end of June last the Vienna 
telephone lines attained a length of 175 kilo- 
meters (108 miles). The total length of wire 
in the cables was 1,300 kilometers (807 miles), 
and in underground lines, of silicon bronze 
wire 1 mm. in diameter, 1,683 kilometers 
(1,045 miles). The number of subscribers 
was 708, and that of direct connections, 120. 
In the month of June nearly 52,000 messages 
were sent by the subscribers, making 1,750 
aday. The two central offices, which open 
at seven o'clock in the summer and eight 
o’clock in winter, closing at nine o’clock, are 
served by 42 girls. 

x, The shareholders of the River Plate 
Telephone Company and the Consolidated 
Telephone Company will doubtless be glad 
to hear that the manager of the former 
company, While on a short visit to England 
on business matters, reports that it is doing 
very well indeed, that all the leading people 
of Buenos Ayres are on the exchange, and 
that the Government uses the Gower-Bell in- 
strument in preference to the Bell and Blake. 
The latest returns show 1,300 paying sub- 
scribers in Buenos Ayres, and a large in- 
crease in Monte Video since the company 
reduced its rates for subscribers to meet the 
opposition tactics; and no doubt this increase 
will be maintained as the Gower-Bell instru- 
ment is fully appreciated in the Argentine 
Republic, and it was solely the higher rates 
which drove the subscribers away. 

«*, An analysis of the accounts of the 
Inter-Continental Telephone Company, doing 
business in Caracas, La Guayra and Valencia, 
shows that for the five months from July 1, 
to December 1, the company earned gross 
$13,097.48, an average of $2,619.50 per 
month. The expenses were $5,926.04, an 
average of $1,059.21 per month, and the 
average net earnings $1,518.69 per month. 
This would be at the rate of, say, $18,000 
per year from the 240 subscribers which the 
company then had. But the number of sub. 
scribers increased to 446 in December, with 
a prospect of reaching 500 early in January. 
The added 160 at $5 each per month would 
increase the gross-earnings by $800, with 


a nominal increase in expense. On _ this 
basis the management hopes to show net 
earnings of $25,000 for 1885. There is a 
project on foot to consolidate all the tele- 
phone companies in Brazil. The Tropical 
American Company has a large interest in 


x*, The statement of the Erie Telephone 
Company for the quarter ended Dec. 31, 
1884, shows: 


ee #141,916.44 
NE eS ernaieic bse x siwevsieweis 86,931.18 
ME cricket sedwedca cs 54 985.26 
Construction expenses ....... 16,597.28 


Surplus for quarter......... 38,387.98 


The company completed all extra territori- 
al work in hand during the quarter, ex- 
pended $10,806.36 in repairs (which was 
charged to expenses), and $16,597.28 for 
neW construction—in all $27,403, 64. 


x*» The annual statement of the Bell 
Telephone Company, of Philadelphia, shows 
prosperity during the last year. The divi- 
dends were as follows : 





January 15....... 5 per cent., $16,800 
Ee tledccwess ae |OCO* 33,600 
December 16...... eee Ss 179,200 
Total for 1884...... 41 per cent., $229,600 


The capital stock, all peid in, is $560,000; 
the cost of line and equipment, $403,630.05; 
gross expenses in 1884, $180,778.41 ; gross 
receipts, $389,677.17 ; taxes paid were $9,- 
892.83. The number of circuits carrying 
one subscriber was 1,655 ; two subscribers, 
149 ;: over two subscribers, 23 ; total, 1,829; 
miles of wires on poles, 521 ; on buildings, 
1,104; total, 1,625; number of conversations 
between- subscribers per month, 240 each ; 
number of operators, 56; total employes, 
180. The number of subscribers was 2,187. 
The rates were $120 per annum for a radius 
of one mile from exchange for business 
purposes and $100 for residence purposes. 
The monthly rate was $10 for business and 
$8.33 for residence. This company has 521 
miles of wire upon poles, the most of which 
belong to the city, and 1,104 miles of wires 
strung upon buildings. 

«*, Our correspondent speaking of the 
late tests of the Phelps instruments on trains, 
says: ‘‘On the New York, New Haven & 
Hartford Railroad, the first practical test of 
a railroad telegraph line by which constant 
communication can be kept up between a 
station and a moving train was made, the 
system being the invention of Lucius J. 
Phelps. The train upon which the test was 
made ran to New Rochelle, a distance of 
15 miles. Telegraphic messages were sent 
and received from and by the moving train 
as perfectly as can be received and sent from 
station to station. The officers of the com- 
pany, who were of the inspection party, ex- 
pressed themselves entirely satisfied with the 
experiment. 

‘This may seem wonderful, but even this 
achievement appears likely to be outdone by 
a German invention just perfected, which 
electrically traces upon a diagram in the 
train despatcher’s office the movements of all 
trains along the line. The apparatus con- 
sists of a sheet of opaque glass, on which 
the rails are indicated by horizontal lines 
and the stations by numbered vertical lines. 
Little arrows, representing the trains move 
along the horizontal lines. They are put in 
motion by aid of electricity, developed by 
the contact of metallic brushes attached to 
the locomotives with zinc bands placed 
along the rails. The train thus continually 
traces its trajectory on the glass indicator. 
The apparatus was exhibited a few days ago 
in Germany to a commission of Berlin 


scientists.” 
——___ + —___ 


The Telephone in Business in Mexico. 

The promptness with which the telephone 
system has been adopted in this country, not 
only here in the capital but in all the consider- 
able cities of the Republic, is the best 
evidence of the adaptability ,of this new 
electrical appliance to Mexican business 
needs. The same causes which have made it 
a necessary part of a business outfit in the 
United States make it a necessary part of 
a business outfit here. Primarily, it assures 
that promptness and dispatch in receiving 
and filling orders which is the very life of 
trade. It avoids the uncertainty of a mess- 


age, and the bother of a written order, by 
bringing-—to all intents and purpos’s-— 
buyer and seller into the same room. It 





and the serious incenvenience consequent 
upon having an order misunderstood. It is 
a simplification of telegraphy that provides 
a means of communication more rapid and 
more direct than the telegraph affords, yet 
that can be used without technical skill. 

Possessing these very desirable qualities, 
the telephone has secured its adoption here, 
as elsewhere, on the simple basis of con- 
venience and economy of time. Being 
adopted, it has proved its further value as a 
stimulant to trade. The fact that an order can 
be given without the trouble of going or 
sending to the store where the article desired 
is to be found, so smoothes the way of 
buying that many purchases are made which 
certainly would not be made had the ordi- 
dary course to be pursued. This fact has 
been observed, and with much pleasure, in 
every business house into which the tele- 
phone has been introduced. Indeed, so 
marked has been the advantage gained by 
dealers, who in the various towns and cities 
have been the first to avail themselves of the 
benefits, that membership in the telephone 
exchange assures, that trade rivals, of more 
conservative tendencies, have been aroused 
to the necessity of adopting the new inven- 
tion by a marked decrease in their busi- 
ness. 

All of these causes, operating together, 
have made the introduction of the telephone 
into Mexico, as into the United States and 
Europe, a matter very easy of accomplisb- 
ment. It has become here, as clsewhere, an 
institution of the country, and, being thus 
established, its use continues constantly to 
Even the most conservative of 
tradesmen, with the most firmly footed 
objections to the introduction of new 
methods and appliances in the machinery of 
trade, cannot refuse to adopt this invention 
when they see clearly that not to use it is to 
surrender their business to their rivals. 
Thus the fact that the use of the telephone 
already is so general makes its practically 
universal adoption a business necessity. 
It has become 1n Mexico, as in all other ad- 
vanced nations, an integral part of business 
life.— Mexican Financier. 

——--_—_~@>e———————— 
Improvement in Telegraphing. 

Mr. Selden, Superintendent of the Balti- 
more and Ohio Telegraph Co., whose head- 
quarters are at the central company’s build- 
ing, at Baltimore, is the inventor and pat- 
entee of a sextuplex instrument, which has 
been adopted by the Baltimore and Ohio 
Company. The instruments have been set 
up, and, after thorough tests, the local Su- 
perintendent, Mr. Stewart, reports that they 
work admirably. Three messages can be 
sent simultaneously from each end of a 
single wire, and every word comes distinctly 
The sextuplex will be used between Balti- 
more and Washington as soon as the new 
quarters of the telegraph company in Wash- 
ington are complete, and its use will be ex- 
tended in other directions. Mr. Selden, it is 
stated, worked out his invention while he 
was a telegraph supetintendent in the West. 

An electrician says that it wasa matter 

for notice among that class that Mr. Thomas 
A. Edison has very recently published a let- 
ter on telegraphy, in which he says that the 
limit of improvement hasabout been reached, 
and there: remains probably nothing further 
to be done except to discover a sextuplex in- 
strument that will transmit six messages 
simultaneously over a single wire. Mr. 
Edison enlarges at length upon the sextuplex 
principle. 
Mr. Selden’s invention is claimed to have 
passed beyond the field of experiment, and 
has been accepted as an established adjunct 
to their telegraph department by the Balti- 
more and Ohio Company. 


spread. 


— Bo $$ 
Telephony in France and in England. 


The Paris correspondent of the Times con- 
tributed to that journal recently an interest- 
ing account of the progress of telephonic 
communication in the French capital. He 
says : 

‘* The working of the telephone in France, 
and especially in Paris, has been granted by 











all the Brazilian companies. 


saves time, and it saves the loss of temper 


a concession of the State to the Societe 


— 
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Generale des Telephones, and the extension 
of the term deserves notice now that socia] 
intercourse has been revolutionized by the 
use of this invention. 

“It was generally thought that the Minis. 
ter of Posts and Telegraphs would assume 
the working of it on the part of the State, 
Apprehensions on this score were entertained, 
and would certainly have arrested the diffu- 
sion of the telephone in France. There ig 
in this country a latent dread of State in. 
quisition, and everybody is persuaded that if 
the telephone were in the hands of the State 
verbal communications would cease to be a 
secret between the two speakers. No doubt 
this fear is groundless ; but it is explained 
by the unceremoniousress with which the 
State takes cognizance of private telegrams ; 
and foreign senders, especially from Eng- 
land, do not recollect that a non-ciphered 
telegram to any well-known personage js 
known to the Government before it reaches 
‘ts destination. It was therefore with some 
apprehension that the termination of the 
company’s present term was awaited. 

** As there is nothing harder to eradicate 
than prejudice, it is fortunate for the prog- 
ress of the telephone and the satisfaction of 
the public that the concession of the Societe 
Generale has been renewed for five years, 
Although, with his ordinary sagacity, M. 
Cochery has reserved the right of the State 
to take over the enterprise, the way in which 
the present company shall acquit itself 6f 
its duty will probably determine how long 
the public will enjoy immunity for its verbal 
communications from the ever-dreaded in- 
tervention of the official ear. No doubt so 
long as the Ministry of Posts and Telegraphs 
is confided to the scrupulous direction of M. 
Cochery no such apprehension need be enter- 
tained; but in a country of incessant 
changes, where a Government inspiring con- 
fidence may be succeeded by one creating 
alarm, the public would not feel perfectly 
safe unless the often confidential and im- 
portant dialogues passing through the tele- 
phone were safe from all official auditors. 

‘It is interesting from this standpoint to 
study the organization of the telephone 
service, which daily plays a more important 
part here, and the abolition of or interference 
with which would derange the habits of all 
Paris. The company possesses a_ central 
office, corresponding with 12 branches scat- 
tered over the city. With but few excep- 
tions, the communication, which passes by 
the district office to the ceutral, and thence 
to the person wanted, is obtained in from 30 
to 40 seconds, and if this time be exceeded 
the delay is owing to the correspondent 
asked for not replying at once. The number 
of subscribers in Paris, according to the 
most recent statistics, is about 3,700, of 
whom 3,550 have communication and 150 
are on the point of receiving it. The 
number of calls is on an average during the 
winter months 24,000 a day, and 1,000 a 
night from 7 in the evening to 8 in the morn- 
ing, which gives an average of seven calls a 
day per subscriber. 

*“As the subscription is 600 francs per 
annum, or two francs for each working day, 
a call costs on an average 28} cents. No 
telegram is so cheap or convenient as this, 
and the time taken for the delivery of a 
telegram averages an hour, whereas com- 
munication through the telephone is almost 
instantaneous. The rates, however, are 
considered high, and everybody expected a 
reduction in the new concession. This 
has not been made, the reason probably 
being that the Minister wished to avoid too 
keen a competition with the State telegraphs, 
and in view of the possibility of the State 
taking over the telephone, desired likewise 
to guard its liberty of action. 

‘“‘The company’s double wires are more 
than 5,000 kilometers in length. This 
double wire system, introduced a year ago, 
is one of the greatest improvements which 
the company has effected. Great inconven- 
ience had been felt owing to the passage 
from one wire to another of communications 
and external noises. Many experiments 
were tried to remedy this ‘induction,’ and 
others will still be made.; but at present the 
double wire system has been the most suc- 








ae te et he 


a.” a: ce” ee 





1885 


————, 


*nsion 
social] 
Y the 


Minis. 
sume 
State, 
lined, 
diffu- 
cre igs 
te in- 
hat if 
State 
be a 
loubt 
ained 
h the 
ams ; 
Eng- 
hered 
re is 
aches 
some 

the 


icate 
rog- 
mn of 
ciete 
ears, 

M. 
State 
hich 
f of 
long 
bal 
1 in- 
dt so 
iphs 
 M. 
iter- 
Sant 
con- 
ting 
culy 
im- 
ele. 


it to 
one 
fant 
nce 

all 
tral 
Cat- 








HLHCTRICATL REVIEW. 





February 14, 1885) 





7 





" a earner ' " , 
cessful, and, except when some clerk is smaller city must be due, in some degree at to New Bedford, and one more to Fall River 
negligent or incompetent, the sounds are least, to a more sagacious policy on the part and Newport. 


They will also string one 


transmitted in Paris with wonderful purity of those by whom its distribution is con- more between Providence and New York. 


and ease. 

‘‘As to the rates, the company’s view is | 
that the rent paid to the city for the use of 
the sewers and the 10 per cent. of the gree) 
receipts paid to the State amount to about 
25 per cent. of its earnings, while a marked 
reduction would bring such an influx of new 
subscribers that the lines could not for along 
t me be properly worked; besides which the 
telephone would be perverted into an amuse- 
ment for idle people. The company now 
employs 200 persons, at salaries averaging 
150 francs or 160 francs a month, lunch being 
provided for them. 

‘‘Fresh efforts have lately been made to 
accommodate the public without reducing 
the rates. Fifty telegraph offices will have 
telephone compartments, some of which are 
already fitted up ; and for 50 centimes per five 
minutes a person may go and converse with 
a subscriber, or with anybody, at another 
office, with whom he has made an appoint- 
ment. This system will steadily extend, 
and, although only begun three weeks ago, 
there has been an average of 60 communica- 
tions a day. A person proposing to make a 
call will then, by going to the telegraph 
office ascertain whether his friend is at home, 
and, if not, will save a useless drive. 

‘* Another improvement suggested by M. 
Cochery, and agreed to by the company, is 
the establishment of a telephone station at 
the cen‘ral telegraph office, so that for 50 
francs a year, not including, of course, the 
charge for the telegram, a subscriber can 
telephone a message for transmission by 
telegraph. This not only saves trouble but 
three quarters of an hour for a telegram sent 
abroad, and 25 minutes for one inside Paris. 
Another great step in advance, though not 
yet benefiting Paris, is the establishment, as 
mentioned last night of telephonic communi- 
cation between Rouen and Havre. 

‘*T will conclude with a classification of 
some of the Paris company’s subscribers 
possessing a certain interest, and which will 
suggest inferences to the reader: Bankers, 
234 in 1884, and, owing to the closing of 14 
unsuccessful banks, 222 in 1885; brokers, 
102; newspapers, 71; printers, 65; cab 
proprietors, 60 ; booksellers, 56 ; engineers, 
50; builders, 41 ; stockbrokers, 37; pub- 
licists, 830 ; clubs, 27 ; architects, 27; restau- 
rants, 26; railway companies, 26 ; hatters, 
22 ; insurance companies, 21 ; barristers and 
solicitors, 21; hotels, 21; cafés, 21; theatres, 
15: dressmakers, 14; Government offices, 
9; physicians, 6; Chinese shops, 3; and 
embassies, 1, namely, that of Russia.” 

In its leading columns of Monday the 
Times yeferred to the communication given 
above, remarking that it “ supplies materials 
for comparison with what has been effected 
in the same direction among ourselves. It 
appears from the account that the Parisians 
would have made little use of the telephone 
if it had remained in the hands of the 
Government, so that communications might 
have been audible to official persons who 
were not intended to hear them, but that the 
grant of a renewed corcession to the Societe 
Generale is thought to have secured the 
privacy of messages, and that since this con- 
cession has been in force the instrument has 
come into far more general use in the French 
capital than in our own. The annual sub- 
scription in Paris amounts to 600 francs, or 
£24, against £20 in London; but the Paris 
subscribers are the more numerous. The 
total number is now 3,700, the last 150 being 
not yet supplied with instruments, so that 
only 3,550 are actually connected with 
the exchanges. In London, on the 15th of 
October, the total number of connected sub- 
scribers was 3,255, and the average monthly 
increase for the six preceding months had 
been 50, so that the total may by this time be 
3,405. The average daily number of mes- 
sages sent through each Paris instrument is 
seven, while the London company state that 
only a few instruments have a smaller daily 
average than five. When the enormously 


larger size and greater population of London 
are taken into account, it is manifest that the 





greater popularity of the telephone in the 


trolled. 
seek. In London the use of the telephone 
is entirely restricted to annual subscribers, 
who have instruments fixed in their houses. 
The directors of the United Company divide 
mankind into two classes, subscribers and 
others—classes as distinct as Greeks and 
barbarians, as the chosen people and the 
Gentiles. The directors desire that the Jews 
should have no dealings with the Samari- 
tans. They issue solemn warnings to their 
subscribers against the enormity of permit- 
ting any miserable non-subscriber to send a 
message over their lines. A man may be 
strictly upright and honorable in all his 
dealings, and the uneventful tenor of his 
life may be such that the Post Office and the 
telegraph suffice for his customary require- 
ments ; but to the directors of the telephone 
company he is the merest outcast. If an 
urgent need for rapid verbal communication 
with some distant person should by any 
chance come upon him, it is held that he is 
rightly punished by being refused the means 
of gratifying his desire, and that he ought to 
feel a glow of satisfaction in the thought 
that he is made useful to his species as a 
warning and an example. The directors do 
not even extend a cordial welcome to prose- 
lytes, but endeavor to impress upon them 
that their adhesion should have been notified 
at an earlier period. After an annual sub- 
scription has been paid, the hapless convert 
is compelled to wait some six weeks for his 
instrument, and he receives no privileges 
during his period of probation. The tele- 
phone companies have been plundered and 
bullied by the Post Office, and the directors, 
like the footman in the ‘ School for Scandal,’ 
revenge themselves upon any victims from 
among the public whom chance may throw 
in their way. ‘ 

“They manage these things better in 
France. Our correspondent tells us that in 
Paris fifty of the telegraph offices will have 
telephone compartments, some of which are 
already fitted up, and for fifty centimes for 
five minutes a person may go and converse 
with a subscriber, or with anybody, at 
another office, with whom he has made an 
appointment. In London a_ subscribing 
tradesman can receive orders by telephone 
only from those persons who are themselves 
subscribers. In Paris he can receive orders 
from any resident in the city, and it would 
clearly be worth while for the London sub- 
scribers to put strong pressure upon the 
company for the sake of obtaining the 
facilities which are given in France. That 
it would be in the interest of the company 
to give them does not admit of doubt; and 
the warning against permitting non-sub- 
scribers to send an occasional message is a 
pitiable instance of the way in which short- 
sighted and grasping people may overreach 
themselves. To the vast majority of Lon- 
doners the telephone is only a name. They 
are theoretically well acquainted with its 
working, but they have no real practical 
knowledge of the convenience attending 
upon its use. The sooner they acquire this 
knowledge the sooner they will become sub- 
scribers. In some emergency a resident in 
one part of London wishes to communicate 
quickly with a resident in another part. He 
would first think of a telegram, but he re- 
members that his friend is on the telephone 
exchange. He might run to the nearest 
neighbor who was in the same position, and, 
but for the official probibition, be might be 
allowed to pass a question and answer over 
his wire. The answer might need a word of 
explanation, and this also would pass. The 
experience thus gained would do more to 
produce a desire to have a telephone than 
apy amount of reading or of theoretical 
information. It is unquestionable that, if 
the non-subscribing public had free access 
to telephones at the telegraph offices, no 
retail tradesman could afford to be without 
a fixed mstrument at his place of business.” 
-_- | 

The Baltimore & Ohio Telegraph Com- 
pany will soon put up two more wires 
between Taunton and Boston ; also one more 








One evidence of this is not far to, Their wires are so full of business that an 


increase is imperatively demanded and cold 
weather will not hinder the work. In the 
spring, it is said, the line will be put through 
Maine to St. John, N. B., and from Albany 
to Montreal. 
— 
The Telephone in the Metropolis. 


Our excellent contemporary, Invention and 
Inventors’ Mart (London), says that the in- 
ventor may be said to have performed his 
task in connection with the telephone to such 
a point that its practical application can now 
be almost infinitely extended. Further im- 
provements, as we have stated in a recent 
article, will doubtless follow, but for all 
practical purposes the invention is complete. 
Since the last important concessions were 
made by the Postmaster-General, several of 
our Telephone Companies have been actively 
engaged in availing themselves of the new 
facilities, and by the erectionfof trunk ‘lines, 
and the establishment of public call offices, 
they have already placed further great ad- 
vantages in the reach of their subscribers 
and the public. This has been chiefly the 
case with the National Telephone Company, 
and the Lancashire and Cheshire Telephone 
exchange, but for some reason or other the 
United Telephone Company,to whom the in- 
terests of the metropolis are committed, 
seems to lag behind. It is true that it has 
been erecting a trunk line between London 
and Brighton, but we hear as yet little of the 
establishment of public call offices, which 
would undoubtedly prove a great boon to 
the public and the subscribers, and give to 
the telephone in the metropolis that popular- 
ity whic itlacks as yet. It is all the more 
surprising that the United Telephone Com- 
pany is so slow in availing itself of the pow- 
ers conferred upon it by the new licenses, as 
gne of its directors, Mr. J. W. Batten, had 
for a considerable time agitated for the per- 
mission for the erection of public call offices 
in the different parts of London, and espe- 
cially in the suburbs. The remaining direct- 
ors of the United Telephone Company, how- 
ever, are intelligent and energetic enough, 
and we should say that, even in the absence 
of Mr. Batten, they would, now that exten- 
sion in this direction is no lenger opposed by 
the Post Office, proceed to carry out the ideas 
for which he so valiantly broke many a lance 
in the press. The 7%mes has lately published 
along account of the progress of the tele- 
phone in Paris, which has suggested to our 
ponderous contemporary a leading article, in 
which the directors of the United Telephone 
Company and the Post Office alike, are 
somewhat severely criticised. It certainly is 
news to us that the United Telephone Com- 
pany intends to keep up the division of 
mankind into two classes—subscribers and 
non-subscribers—and their policy would in- 
deed be a mistaken one, if it did not com- 
prise the establishment of public call offices. 
The latter measure would, of a certainty, ob- 
tain them a large accession of subscribers, 
for the advantage for a business man or 
members of his household and others with 
whom he has dealings, to be able to commu- 
nicate with his office in the city from the 
suburbs or other parts of the metropolis by 
means of a neighboring telephone call office, 
is obvious. 

As to the progress of the telephone in 
France, it has only quite recently received 
a certain stimulus, chiefly in Paris, while ex- 
tension in the provinces by no means equals 
that achieved in this country. The progress 
in France, in fact, offers no new features, 
and what is done in Paris can easily be done 
in London. Theconnection of the telephone 
exchange With the telegraph offices, has, un- 
der the new licenses, been granted, and 
nothing remains to be done than to extend 
the radius of telephonic communication, and 
to establish public communication with the 
subscribers to the telephone exchange from 
all parts of the metropolis and the suburbs. 
Had the 7imes instituted a comparison with 
the progress of the telephone in the United 
States, where the telephone has become an 
institution equalling in its usefulness almost 
the Post Office itself, its utterences would 
certainly have had much more point, for in 
the States the telephone exchanges number 
more subscribers than the rest of the world 
together. Let us hope that the United Tele- 
phone ey | will take a leaf out of the 
bouk of the American Companies, which 
have thoroughly solved the question, how to 
make this invention available to the public. 
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.... At a meeting of the board of direc- 
tors of the Mexican Telegraph Company, held 
in New York last weck, the usual semi-annual 
dividend of 4 per cent. was declared, payable 
Feb. 11. The net profit for the year ended 
Dec. 31 was over 104 percent. The com- 
pany is without any bonded or other in- 
debtedness, and has an available surplus 
amounting to $211,337. Notwithstanding 
the depression in business the traffic for 1884 
shows a Satisfactory increase over that of 
1883. The present traffic of the Central & 
South Amercan Telegraph Company shows 
an increase of 35 per cent. over the cor- 
responding period last year. The cables of 
the Mexican company have not cost $1 for 
repairs since they were laid four years ago. 
The land lines of the company, 275 miles in 
extent, are composed of underground cables 
and substantial iron pole lines outside of 
cities. 

..-. The most recent link in the long chain 
of telegraph lines which is spreading with 
such rapidity over China, is the land line 
from Shanghai to Canton. A line from Pekin 
to Tientsin was opened a few months ago, 
and the capital of China was connected di- 
rectly with London. Now the capital of 
southern China is joined with the metropolis 
in the North; and as Canton was put in com- 
munication by telegraph with the frontier of 
Tonquin at the outbreak of the present po- 
litical troubles in the latter district, the tele- 
graph now stretches in an unbroken line 
from Pekin in the north to the most southern 
boundary of the Chinese empire, and a mes- 
sage either from London or Pekin might 
reach the headquarters of the Chiaese forces 
on the Tonquin frontier in a few hours. 
Four years ago the only telegraph line in 
China was one about six miles in length, 
stretching from Shanghai to the sea, and 
erected to inform the mercantile community 
of the arrival of vessels off the mouth of the 
river. The next important line constructed 
by the Chinese Government will probably be 
one uniting Pekin with the great northern 
lines across Siberia at Kiachta. This will 
have to cross the whole of Mongolia, and will 
give the capital of China a third alternative 
telegraph route to Europe, a matter to which 
some political importance is believed to be 
attached in China. As already pointed out 
in Nature, this extraordinary development is 
due solely to political considerations. 

...- In the House at Columbus, O., last 
week, the joint resolution of Mr. Roche, re- 
questing the Ohio delegation in Congress to 
favor, and urge the passage of Mr. Sumner’s 
Postal Telegraph bill, was reconsidered and 

assed by a vote of 53 to 7. Mr. Bruce, of 

amilton, arose to a question of privilege in 
the House and stated that the votes of 
Messrs. Lowenstein and Peet, on the joint 
resolution of Mr. Roche, requesting Con- 
gressmen to vote for the Sumner Postal 
Telegraph bill, were recorded in the affirma- 
tive, and they denied that they had voted in 
favor of the measure. Messrs. Bohl and 
Brunner favored a committee of investiga- 
tion and referred to a similar trouble at the 
last session. Mr. Roche claimed that this 
was another dodge of the Western Union 
monopoly to defeat his resolution, and 
charged that the lobbyists of that company 
had been working on the floor of the House 
to defeat the resolution. He charged that 
Mr. Bruce was in the pay of the Western 
Union, and held up a frank from that com- 
pany which he said had been furnished to 
members of the House in order to control 
votes. Some of the Western Union officials 
were on the floor at the time Mr. Roche was 
speaking, but left immediately. It was 
stated that the Western Union officials had 
approached members on the Republican side 
and had used the argument that the measure 
was of a political nature, and that it should 
be defeated. This charge was at once 
denied and denounced by the Republicans, 
and one of the most spirited of contests 
followed. The Democrats then endeavored 
to hedge and kill the resolution to investi- 
gate, but were so sharply held in line that 
the motion to investigate was forced through, 
although the author of the resolution, voted 
to indefinitely postpone its consideration. 
In the Senate the resolution of Mr. Roche 
was read and referred to the Committee of 
Railroads and Telegraphs, 











































































































* * Bank of France, it is said, has an in- 
visible studio in a gallery behind the cashiers, 
so that at a sigval from one of them any sus- 
pected customer will instantly have his pic- 
ture taken without his own knowledge. The 
camera has also become very useful in the 
detection of frauds, a word or figure that 
to the eye seemed completely erased being 
clearly reproduced in photographs of the 
document that had been tampered with. 

** In the new arrangement of accumu- 
lator devised by Signor Giovanni Garassino, 
cylindrical glass cells, like those used for an 
ordinary battery, contain discs, alternately of 
lead and ebonite, immersed in acidulated 
water and connected by metal wires. These 
accumulators are ready almost immediately 
after being charged to give out electrical en- 
ergy; and the great thickness and area of the 
discs permit of retaining the charge for sev- 
eral days without much loss of energy. 

* * The British Royal Geographical So- 
ciety has received a communication from 
Capt. Willard Glazier, of the United States 
Navy, stating that he has discovered the 
true source of the Mississippi to be a lake of 
considerable size in latitude 47° 18’ 25’, hav- 
ing a level 3 feet above Lake Itasca, the 
hitherto supposed source of the river, and of 
a total altitude of 1,578 feet above the sea 
level. Taking former data as the basis, the 
length of the Mississippi is estimated at 3,184 
miles. 

* * The Dutch Society for the Promotion 
of Local Rail and Tram Ways offers a prize 
of 300 guilders for the best means of re- 
ducing and diminishing the pull and strain 
upon the borses in bringing the street cars 
into motion and to their normal speed, either 
by utilizing and turning to account the force 
wasted by frequent applications of the 
brakes, or by any other contrivance answer- 
ing the same purpose. The apparatus must 
be so constructed as to allow of its being 
used in both directions when the car is in 
motion. Clear and distinct drawings or 
models must be sent in franco before tie 1st 
of July to the ‘‘Secretary of the Society, 
Bahstraat 2 b , The Hague,” and must be 
provided with a mark or symbol. The name 
and address of the sender must be enclosed 
in a sealed letter with the same indication 
(mark or symbol) or the envelope, for the 
purpose of identification. 

* * Gaston Plante described, some years 
ago, under the name of ‘‘ Walking electric 
spark,”’a peculiar phenomenon produced by 
the passage of an electric current of high 
tension. The appearances are so analogous 
to those of globular lightning, that he con- 
siders that phenomenon as a slow and par- 
tial discharge of the electricity from storm 
clouds, when that electricity is exceptionally 
abundant, and when the cloud itself, or the 
column of strongly electrified damp air, 
which forms its electrode, so to speak, al- 
most reaches the ground, or is only separated 
from it by a thin layer of insulating air. 
Under these circumstances the ponderable 
matter which is traversed by the electric 
current collects under the form of a globe of 
fire. It is a kind of electric egg, without a 


lass envelope, which is formed by the rare- 
ed and incandescent elements of air and 
vapor. The globe is not fulminating and 
dangerous by itself, for a breath is often suf- 
ficent to displace it or even cause it moment- 
arily to disappear. Its presence, however, 
is formidable, for it brings the electricity from 
the storm cloud and reveals the chosen path 
of its escape. If the layer of air which sepa- 
rates the cloud from the ground is not tra- 
versed, the globe of fire may disappear with 
out report. Ifa portion of the storm cloud 
approaches the earth or another conductor, 
the lightning may strike at a distance at the 
same moment that the globe disappears 
If the layer of air 1s pierced, there is a flash 
of lightning accompanied by thunder, which 
is not due to the small quantity,of electricity 
enclosed in the globe, but to the sudden dis- 
charge of a large portion of the electricity of 
the cloud.—Comptes Rendes. 


On the Fritts Selenium Cells and Bat- 
teries.* 





By C. E. Fritts, New York, N. Y. 





In ail previous cells, so far as I am aware, 
the two portions or parts of the selenium, at 
which the current enters and leaves it, have 
been in substantially the same electrical state 
or condition. Furthermore, the paths of the 
current and of the light bave been transverse 
to each other, so that the two forces partially 
neutralize each other in their action upon 
the selenium. Lastly, the current flows 
through not only the surface layer which is 
acted upon by the light, but also the portion 
which is underneath and not affected thereby, 
and which therefore detracts from the actual 
effect of the light upon the selenium of the 
surface. 

My form of cell is a radical departure from 
ail previous methods of employing selenium, 
in all of these respects. In the first place, 
I form the selenium in very thin plates, and 
polarize them, so that the opposite faces 
have different electrical states or properties. 
This I do by melting it upon a plate of metal 
with which it will form a chemical combina- 
tion, sufficient, atleast, to cause the selenium 
to adhere and make a good electrical con- 
nection with it. The other surface of the 
selenium is not so united or combined, but is 
left in a free state, and a conductor is subse- 
quently applied over it by simple contact or 
pressure. 

During the process of melting and crystal- 
lizing, the selenium is compressed between 
the metal plate upon which it is melted and 
another plate of steel or other substance with 
which it will not combine. Thus, by the 
simultaneous application and action of heat, 
pressure, chemical affinity and crystalliza- 
tion, it is formed into a sheet of granular 
selenium, uniformly polarized throughout, 
and having its two surfaces in opposite 
phases as regards its molecular arrangement. 
The non-adherent plate being removed after 
the cell has become cool, I then cover that 
surface with a transparent conductor of elec- 
tricity, which may be a thin film of gold leaf. 
Platinum, silver, or other suitable material 
may also be employed. The whole surface 
of the selenium is therefore covered with a 
good electrical conductor, yet is practically 
bare to the light, which passes through the 
conductor to the selenium underneath. My 
standard size of cell has about 2x21¢ inches 
of surface, with a thickness of 5,'55 to 55 
inch cf selenium. But the cells can, of 
course, be made of any size or form. A 
great advantage of this arrangement consists 
in the fact that it enables me to apply the 
current and the light to the selenium in the 
same plane or general direction, instead of 
transversely to each other, as heretofore 
done, so that I can cause the two influences 
to either coincide in direction and action, or 
to act upon opposite faces of the selenium 
and oppose each other, according to the 
effect desired. 

Mode of measuring cells, So great is the 
sensitiveness of these cells to external influ- 
ences, that it is necessary to adopt some par- 
ticular system in measuring their resistance 
and to adhere strictly to that system, as every 
change in the method of measurement pro- 
duces a difference in the result, and the dif- 
ferent measurements would not be compar 
able with each other. The reason for this 
will be explained presently. 

The system I have adopted is the Wheat- 
stone’s bridge arrangement, with equal sides, 
never using multipliers except for some ex- 
perimental purpose. In each multiplier wire 
I have 500 ohms resistance. When the bridge 
is balanced, one-half of the current flows 
through the cell and acts upon the selenium. 
Between the bridge and the cell is a reversing 
switch, so that the current can be reversed 
through the cell without changing its course 
through the bridge. A Bradley tangent gal- 
vanometer is used, employing the coil of 160 
ohms resistance. The Leclanche battery 1s 
exclusively used in measurements for com- 
parison. 

The kind of battery employed has a 
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marked effect upon the sensitiveness to light’ 
which is largely reduced or entirely destroyed 
when the bichromate battery is used. The 
same cells again become extremely sensitive 
with the Leclanche battery. We might ex- 
pect that a change in the current employed 
would cause a change in the resistance of a 
cell, but it is not clear how or why it should 
affect the sensitiveness of selenium to light. 

“If one kind of battery current destroys 
its sensitiveness, may we not suppose that 
another kind might increase its sensitiveni ss? 
Although the Leclanche has operated well, 
some other may operate still better, and by 
its special fitness for use on selenium cells 
may intensify their actions, and so bring to 
light other properties yet unthought of. Is 
not here a promising field for experiment, in 
testing the various forms of battery already 
known, or even devising some new form 
especially adapted to the needs and peculiar- 
ities of selenium cells?” 

One year ago I made the foregoing sug- 
gestions in a paper on ‘‘A New Form of 
Selenium Cell,’”’ presented before this associa- 
tion at Minneapolis. Iam now at liberty to 
state that my photo-electric battery, presently 
to be described, marks an advance in the 
direction indicated. The current from this 

attery increases the sensitiveness of the cells 
to light, and also to reversal of current. One 
cell, whose highest ratio in light was about 
83 to 1 with the Leclanche battery, when 
measured with my battery gave a ratio of 
120 to 1. It seems to make the resistance of 
the cell both higher in dark and lower in 
sunlight than with the Leclanche battery. 
But the field is yet open to others for the 
discovery of a battery which may be still 
better for use with selenium cells. 

The two surfaces of the selenium act dif- 
ferently towards currents sent into them 
from the contiguous conductors. One surface 
offers a higher resistance to the current than 
the other. The former I utilize as the anode 
surface, as I have found that the cell is more 
sensitive to light when the current enters at 
that surface, which is ordinarily the one cov- 
ered by the gold or other transparent con- 
ductor. Some cells have this property but 
feebly developed; but in one instance the 
resistance offered to the current by the anode 
surface was 256 times as high as that offered 
by the cathode surface to the same current. 
In the majority of cases, however, the ratio 
does not exceed ten times. 

Dual state of selenium. My cells, when first 
made, seem to have two states or conditions. 
In one, their resistance is very low, in the 
other it is high. When in the low state they 
usually are not very sensitive in any respect. 
I therefore raise the resistance by sending an 
intermittent or an alternating current through 
the cells, and in their new condition they at 
once become extremely seasitive to light, 
currents, and other influences. In some cases 
they drop to the low state again, and require 
to be again brought up, until, after a number 
of such treatments, they remain in the sensi- 
tive state. Occasionally a cell will persist in 
remaining in the insensitive state. The 
before-mentioned treatment raises it up for a 
moment, but, before the bridge can be bal- 
anced and the resistance measured, it again 
drops into the low or insensitive state. Some 
cells have been thus stimulated into the high 
or sensitive state repeatedly, and every means 
used to make them stay there, but without 
avail; and they have had to be laid aside as 
intractable. 

In the earlier stages of my investigations, 
before the discovery of this dual state and 
the method of changing a cell from the in- 
sensitive to the sensitive condition, hundreds 
of cells were made, finished, and tested, only 
to be then ruthlessly destroyed and melted 
over, under the impression that they were 
worthless. Now I consider nothing worth- 
less, but expect sooner or later to make every 
cell useful for one purpose or another. 

The most singular part of this phenomenon 
is the wide difference in the resistance of the 
cells in the two states. In the low state it 
may be a few ohms, or even a few hun- 
dredths of an ohm. In the high state it is 


the normal working resistance of the cell, 








the Advancement of Science, at Philadelphia. 


usually between 5,000 and 200,000 ohms, but 
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is often up among the millions. 
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tacle of a little selenium being stimulated, 
by a few interruptions of the current through 
it, into changing its resistance from a frac- 
tion of an ohm up to a million or several 
millions of ohms, and repeatedly and in- 
stantly changing back and forth, up and 
down, through such a wide range—we might 
almost say chauging from zero to infinity, 
and the reverse, instantly—is one which sug- 
gests some wry far-reaching inquiries to the 
electrician and the physicist. What is the 
nature of electrical conductivity or resist- 
ance, and how is it so greatly and so sud- 
denly changed? 

Radio-electrie current generators. My cells 
can be so treated that they will generate a 
current by simple exposure to light or heat. 
The light, for mstance, passes through the 
gold and acts upon its junction with the 
selenium, developing an electromotive. force 
which results in a current proceeding from 
the metal back, through the external circuit, 
to the gold in front, thus forming a photo- 
electric dry pile or battery. It should prefer- 
ably be protected from overheating by an 
alum-water cell or other well-known means. 

The current thus produced is radiant 
energy converted into electrical energy di- 
rectly and without chemical action, and 
flowing in the same direction as the original 
radiant energy, which thus continues its 
course, but through a new conducting me- 
dium suited to its present form. This cur- 
rent is continuous, constant, and of consider- 
able electromotive force. A number of cells 
can be arranged in multiple arc or in series, 
like any other battery. The current appears 
instantly when the light is thrown upon the 
cell, and ceases instantly when the light is 
shut off. If the light is varied properly, by 
any suitable means, a telephonic or other 
corresponding current is produced, which 
can be utilized by any suitable apparatus, 
thus requiring no battery but the selenium 
cell itself. The strength of the current varies 
with the amount of light on the cell, and with 
the extent of the surface which is lighted. 
GENERAL OBSERVATIONS ON THE PROPERTIES 

OF CELLS. 

From the number of different properties 
possessed by my cells, it might be anticipated 
that the different combinations of those 
properties would result in cells having every 
variety of action. This is found to be the 
case. As a general rule, the cells are note- 
worthy in one respect only. Thus, if a cell 
is extremely sensitive to light, it may not be 
specially remarkable in other respects. Asa 
matter of fact, however, the cells most sensi- 
tive to light are also ‘‘U B cells.” 

The property of sensitiveness to light is 
independent of the power to generate current 
by exposure to light, the best current-gener- 
ating cells being only very moderately sensi- 
tive to light, and some of the most sensitive 
cells generate scarcely any current at all. 
Current-gencrating cells are, almost without 
exception, ‘‘ U Bcells;” and the best current- 
generating cells are strongly polarized, show- 
ing a considerable change of resistance by 
reversing the direction of a current through 
them; and they are also strong ‘ anode 
cells,” ¢. e., the surface next to the gold offers 
a higher resistance to a battery current 
than the other surface of the selenium 
does. The power to generate « current is 
temporarily weakened by sending a battery 
current through the cell while exposed to 
light, in either direction. The current gen- 
erated by exposure to light is also weakened 
by warming the cell, unless the cell is ar- 
ranged for producing current by exposure 
to heat. 

The properties of sensitivencss to light and 
to change of battery power are independent 
of each other, as I have cells which are sensi- 
tive to change of current, but absolutely 
insensitive to light—their resistance remain- 
ing exactly the same whether the cells are in 
darkness or in sunlight. I also have cells 
which are sensitive to light, but are unaf- 
fected by change of battery power, or by re- 
versing the direction of the current through 
them. 

The sensitiveness to change of battery 
power is also independent of the sersitive- 
ness to reversal of direction of the current. 
Among the best ‘“‘L B cells.” some are 
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“anode cells” and others are ‘‘cathode 
cells,” while still others are absolutely in- 
sensitive to reversal of current or to the 
action of light. 

Constancy of the resistance. A noticeable 
point in my cells is the remarkable constancy 
of the resistance in sunlight. Allowing for 
differences in the temperature, the currents, 
and the light, at different times, the resist- 
ance of a cell in sunlight will remain prac- 
tically constant during months of use and 
experiment, although during that time the 
treatments received may have varied the 
resistance in dark hundreds of thousands of 
ohms—sometimes carrying it up, and at 
others carrying it down again, perhaps scores 
of times, until it is ‘‘ matured” or reaches the 
condition in which its resistance becomes a 
constant. 

As has already been stated, the sensitive- 
ness of a cell to light is increased by proper 
usage. This increased sensitiveness is shown, 
not by a lowered resistance in light, but by 
an increased resistance in dark. This change 
in the cell goes on, more or less rapidly, ac- 
cording as it is retarded or favored by the 
treatment it receives, until a maximum is 
reached, after which the resistance remains 
practically constant in both light and dark, 
and the coil is then ‘‘ matured” or finished. 
The resistance in dark may now be 50 or 
even 100 times as high as when the cell was 
first made, yet, whenever exposed to sun- 
light, it promptly shows the same resistance 
that it did in the beginning. The various 
treatments, and even accidents, through 
which it has passed in the meantime, seem 
not to have stirred its molecular arrangement 
under the action of light, but to have ex- 
pended their forces in modifying the posi- 
tions which the molecules must normally 
assume in darkness. 

Practical applications, There are many 
peculiarities of action occasionally found, 
and the causes of such actions are not always 
discernible. In practice I have been accus- 
tomed to find the peculiarities and weak- 
nesses of each cell by trial, developing its 
strongest properties and avoiding its weak- 
nesses, until, when the cell is finished, it has 
a definite and known character, and is fitted 
for certain uses and a certain line of treat- 
ment, which should not be departed from, as 
it will be at the risk of temporarily disabling 
it. In consequence of the time and labor 
expended in making cells, in the small way, 
testing, repairing damages dune during ex- 
periments, etc., the cost of the cells now is 
unavoidably rather high. But if made in a 
commercial way all this would be reduced to 
a system, and the cost would be small. I 
may say here that I do not make cells for 
sale. 

The applications or uses for these cells are 
almost innumerable, embracing every branch 
of electrical science, especially telegraphy, 
telephony and electric lighting, but I refrain 
from naming them. I may be permitted, 
however, to lay before you two applications, 
because they are of such general scientific 
interest. The first is my 

Photometer. The light to be measured is 
caused to shine upon a photo-clectric currett- 
generating coil, and the current thus produced 
flows through a galvanometric coil in cir- 
cuit, whose index indicates upon its scale the 
intensity of the light. The scale may be 
calibrated by means of standard candles, and 
the deflections of the index will then give 
absolute readings showing the candle-power 
of the light being tested. Or the current pro- 
duced by that light and that produced by the 
standard candle may be compared, according 
to any of the known ways of arranging and 
comparing different lights, the cell being 
lastly exposed alternately to the two lights, 
to see if the index gives exactly the same 
deflection with each light. 

This arrangement leaves untouched the old 
difficulty in photometry, that arising from 
the different colors of different lights. 1 pro- 
pose to obviate that difficulty in the follow- 
ing manner: As is well known, gold trans- 
mits the green rays, silver the blue rays, and 
so on; therefore, a cell faced with gold will 
be acted upon by the green rays, one faced 
with silver by the blue rays, etc. Now, if 


we construct three cells (or any other num- 


ber), so faced that the three, collectively, 
will be acted upon by all the colors, and 
arrange them around the light to be tested, 
at equal distances therefrom, each cell will 
produce a current corresponding to the 
colored rays suited to it, and all together 
will produce a current corresponding to all 
the rays emitted by the light, no matter what 
the proportions of the different colors may be. 
The three currents may act upon the same 
index, but each should have its own coil, not 
only for the sake of being able to join or to 
isolate their influences upon the index, but 
also to avoid the resistances of the other 
cells. If a solid transparent conductor of 
electricity could be found which could be 
thick enough for practical use and yet 
would transmit all the rays perfectly — 
t. ¢., transmit white light unchanged 
—that would be still better. I have 
not yet found a satisfactory conductor of 
that kind, but I think the plan stated will 
answer the same purpose. This portion of 
my system I have not practically tested, but 
it appears to me to give good promise of re- 
moving the color stumbling block which has 
so long defied all efforts to remove it, and I 
therefore offer it for your consideration. 

Photo-clectrie regulator. My regulator con- 
sists of a current-generating cell arranged in 
front of a light, say, an electric lamp whose 
light represents the varying strength of the 
current which supports it. The current pro- 
duced in the cell by this light flows through 
an electro-magnetic apparatus by means of 
which mechanical movement is produced, 
and this motion is utilized for changing re- 
sistances, actuating a valve, rotating brushes, 
moving switches, levers or other devices. This 
has been ccnstructed on a small scale and 
operates well, and I think it is destined to be 
largely used, as a most sensitive, simple and 
perfect regulator for currents, lights, dyna- 
mos, motors, etc., ete., whether large or 
small. 

—— 


Large and Small Dynamos ? 


In a work on the electrical transmission 
of power, M. Marcel Deprez and M. Japing 
state that a great many problems connected 
with this subject may be solved with the 
machines already constructed and the means 
actually at command, and also that the ten- 
deuoy is to large machines. Commenting on 
this, the Bulletin International des Telephones 
observes that electric lighting experiments 
in England and Austria with alternate-cur- 
rent machines do not appear to have settled 
the question; Edison with his continuous 
current machines does not seem to have ex- 
ceeded 40 or 50 horse-power, a long way off 
200 horse-power; and M. Marcel Deprez’s 
experiments at Cre‘l have special interest in 
this connection. Our contemporary, how- 
ever, asks if, in every respect, large machines 
give comparatively better results than small. 
It is intended that the generating machines 
at Creil shall weigh from 35 to 40 tons for a 
current of 7,500 volts and 20 amperes, equal 
to 200 horse-power at starting. The recciv- 
ing machines at Paris will weigh from 7 to 
8 tons, and communicate to the shaft an 
available work of 30 to 35  horse-power, 
whence it follows that the weight per borse- 
power will be about 175 kilograms (315 cwt.) 
for the generator, and 200 kilograms (nearly 
4 cwt.) for the receivers, under the most fa- 
vorable conditions. 

Now, in the present machines, such as the 
Gramme, for instance, the weight per horse- 
power does not attain 40 or 80 kilograms 
(rather over 7} or 15 cwt.), according as 
they are used as generators or receivers. 
Therefore, the mean weight of matter per 
horse-power in large electrical machines will 
greatly exceed that of small machines. 
Here is a contradiction not generally met 
with. But, adds the Bulletin, this is not 
the first time that electricity quits beaten 
paths; and such small details will be no bar 
to ultimate success. 


———_+ape—__——_-_ 
The Bay line of steamers, running between 


Baltimore and Norfolk were the first to adopt 
the incandescent Electric Light System in 





this country. 


A recent report forwarded from Vienna 
by Consul-General Weaver, states that re- 
cent expériments with Sedlaczek’s electric 
locomotive head-light on the Western Rail- 
way have been pronounced by the public 
prints so successful, that he begs to trans- 
mit a few items in regard thereto, which 
may prove of interest to American special- 
ists. He writes: 

‘«The conception of illuminating the rail- 
road track by means of an electric light at- 
tached to the head of the locomotive bas long 
since ceased to be a novelly in railway en- 
gineering, while the advantages to be de- 
rived therefrom, if successfully accom- 
plished, have furnished sufficient spur to 
urge inventors to the greatest possible re- 
searches and endeavors. 

‘Success, however, has been rendered very 
difficult from the fact that the oscillations 
and jars of the engine while in motion soon 
destroyed the delicate apparatus of the best 
electric lights known, and that a cheap and 
convenient method of generating the electric 
current—not immediately dependent on the 
continuous movement of the locomotive— 
proved difficult to obtain. In 1881, Mr. 
Sedlaczek, chief of the telegraphic service at 
Leoben, in Austria, aided by Mr. Schuckert, 
of Nuremberg, after six years of trial, suc- 
ceeded in obtaining, it is affirmed, these 
two great desiderata, first by adopting as 
generator a Gramme machine with a Broth- 
erhood motor furnished with an automatic 
regulator, having likewise attached thereto 
a Schuckert dynamo-electric machine. To 
obtain sufficient current required from 700 
to 800 revolutions of the electric motor, de- 
manding about three horse-power, being less 
than 2 per cent. of the force of the locomo- 
tive; and second, the light was procured by 
a Sedlaczek lamp, invented specially for the 
purpose, having a force of 500 carcel jets. 
The electric machine was placed on the boil- 
er, just behind the smoke-stack, and brought 
under the immediate control of the en- 
gineer. 

‘The first experiments took place in 
September of 1881, between Leoben and 
Judenburg, on the ‘* Kronprinz-Rudolf 
Bahn,’ a distance of 50 kilometers, with 
great success, it is affirmed; to the end that 
the road fora kilometer before the locomo- 
tive was rendered light as day. The white 
signals were marvelously brought out upon 
the black background, and the lights and 
lamps appeared like yellowish points. The 
same experiments tried last October between 
Munich and Diesenhofen, of the Munich- 
Salzburg line, resul'ed in even greater suc- 
cess, as may be seen from the official certifi- 
cate of the President and Secretary of the 
commission of experts named by the Munich 
Electric Exhibition, « copy of whose trans- 
lation accompanies this communication.” 

—— Tbe patrons of the dining car on the 
‘New England limited” of the New York 
& New England railroad were most agree- 
ably surprised last Saturday evening by 
finding the car brilliantly lighted by a dozen 
incandescent lights, and the improvement, 
although an experiment, gives promise of 
being very successful, and can but add to 
the popularity of the ‘‘limited.” The lights 
are supplied by batteries which are plac: d in 
a little room adjoining the stateroom. There 
are four batteries of six cells each, and the 
Woodhouse & Rawson lamps are used. The 
battery used is the Trouve, and consists of a 
wooden trough in which are fitted half a 
dozen ebonite cells, each containing one zinc 
and two carbon elements, connected by 
movable clamps. These elements or plates 
are attached to a little windlass, by which 
they are lowered into and raised from the 
exciting solution. It is not claimed that the 
light is as cheap as that furnished by oil 
lamps, but it is better and much safer, and is 
said to be as cheap as gas at $2 per 1,000 
feet. Besides the lamps in the car, one is 
located over the platform, which is a great 
convenience in getting on and off the car in 
the evening. 

—— A company has been organized at 
Ithaca, N. Y., for electric lighting, using the 
Brush system. Their motive-power will con- 
sist of two Ball engines, 60 horse-power each, 
and two steel boilers. 














—— A new electric light plant is being 
put in at Norwich, Conn; the capital stock, 
to be subscribed, is fixed at $25,000. Arming- 
ton & Sims, of Providence will furnish the 
engines, and the boilers will be set with the 
Jarvis settings ; the work is being rapidly 
pushed forward and in a few weeks will be 
in operation. 

—— Circulars were sent out by a local 
committee in Chicago this week to all com- 
panies engaged in electric lighting supple- 
menting the call already announced by the 
Revtew for a convention at Chicago on the 
25th inst. 

—— A special meeting of the Society of 
Arts was held at the Institute of Technology 
in Boston last week, to listen to a paper on 
“‘The Edison Central Station Electric Light- 
ing System,” by Mr. W. J. Jenks, Superin- 
tendent of the Brockton plant. The paper, 
with the subsequent discussion by prominent 
electricians, developed a number of facts of 
great practical and commercial importance. 
A brief statement of the transmutations of 
energy from the heat of the sun through 
coal, steam, and magnetic induction to the 
light and heat of the electric lamp was fol- 
lowed by an explanation of the electrical 
terms resistance, intensity, electromotive 
force, quantity, etc., and of the units em- 
ployed in their measurement. As the power 
obtained from a steam engine never exceeds 
10 per cent. of the intrinsic energy of the 
coal consumed, and as about 80 per cent. of 
the power expended in the Edison dynamos 
is transformed into light and heat in the 
lamps, it follows that the latter utilize from 
6 to 8 per cent. only of the actual energy 
of the coal, and that, could electricity be 
produced directly from coal, a problem 
which itis Mr. Edison’s great ambition to 
solve, a vast saving would be effected, the 
commercial importance of which would 
probably far exceed the greatest of the me- 
chanical discoveries of the age. The use of 
water power in running dynamos is highly 
economical, and turbines are always em- 
ployed wherever practicable. 

Regarding the relative efficiency of are 
and incandescent lamps, it is found that a 
light of 2,200 candles nominal, or 1,20) 
candles actual, is obtained per horse-power 
in the are system, as compared with 120 
candles in the incandescent. The “three- 
wire system” was explained, and its advan- 
tages were stated to consist in a reduction 
of the weight of copper used, in an increase 
of the electromotive force and in the practi- 
cal conveniences of connecting lamps to be 
used at varying hours. : 

The engines employed in running the dy- 
vamos are the Armington and Sims, which, 
from peculiar adaptation to the work re- 
quired, have entirely displaced the Porter- 
Allen engine in central stations, and have 
stcod the most severe and exacting tests, At 
tae conclusion of the paper, Mr. Jenks in- 
troduced Mr. W. L Garrison, the treasurer 
and originator of the Brockton company, 
who gave a number of interesting facts re- 
garding the commercial aspect of electric 
lighting. In response to inquiries, Mr. 
Garrison stated that the expense to the con- 
sumer had been fixed at 1 cent per hour for 
a 10-candle lamp, this being on the basis of 
gas at $2 per 1,000 feet, to which price the 
gas in Brockton immediately fell upon the 
introduction of the electric light. 

In Lawrence the Sprague motor, giving 
from ove to three horse-power, is being used 
in the same circuit as the lamps with satis- 
factory results, and the number of lamps 
connected is nearly 2,800. 

Mr. C. J. H. Woodbury stated that the 
total number of Edison lamps in this coun- 
try is 109,800, of which 34,800 are connected 
with a central station, and 75,000 are in indi- 


vidual plants. The earnings of the New 
York plant are at present more than three 





per cent. 












































































INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING FEBRU- 
ARY 3, 1885. 





811,472 
liam A. Childs, Englewood, N. 
New York, N. Y. 

311,516 Galvanic battery porous cup; Charles P. 
Orne, Cambridge, Mass. 

311,521 Telegraph Cable; William R. Patterson, 
Cc hicago, Lll., assignor to the Western Electric Com- 
pany, same pli ace. 

311,522 Method of repairing telegraph cables; 
William R. Patterson, Chicago, I1., assignor to the 
Western Electric Company, same place. 

811,523 Means for hanging tele, graphe ables ; Wil- 
liam R. Patterson, Chicago, Ill., assignor to the 
Western Electric Company, same place. 

311,546 Electric arc lamp: Barton B.Ward, Hart- 
ford, Conn., assignor to Frank B. Waterhouse, Sac- 
remento, Cal. 

311,547 Dynamo-electric machine ; 
terhouse, Sacramento, Cal. 

311,611 Electrical connecting cord ; 
Sawyer, Providence, R. I. 

311.616 Electric circuit connection; Thomas T. 
Smith, London, England. 

311,617 Portable electric lamp ; Thomas T. Smith, 
London, England. 

311,630 Eiectric battery ; Alden M. Young, Wa- 
terbury, Conn., assignor of one-fourth to David 8. 
Plume, same place. 

311.681 Electric circuit opener; Willilm H. Saw- 
yer, Providence, R. 1. 

311,682 Electric circuit; William A. Shaw, Brook- 
lyn, assignor to Charles A. Cheever, New York, 


2 


Annunciator for te pum systems ; Wil- 
, and Frank Shaw, 


Frank G. Wa- 
William H. 


311,725 De ponsreniee electrical apparatus ; Jas. 
D Culp, San Felipe, 
311,756 Combined cadible stock quotation sys- 
tem and fire telegraph; F. Benedict Herzog, New 
York, N. Y. 
811, 757 Audible quotation indicating system; F. 
Benedict He srzog, New Yor 
311,840 Knob for electric gas lighting apparatus; 
F, Lane, Boston, Mass., assignor to Thomas C 
Frenyear, Exeter, N. H,, and Lloyd E. Razee, Attle- 
orough, Mass. 
311,846 Indicator for railroad switches; Gelbert 
Otte, Apeldoorn, Holland. 

Isaiah L. Rob- 


311,852 Carbon batte ry element ; 
erts, Brookly n, N. Y., assignor of one-half to Henry 


L. Brevoort, same place. 

311,853 Electric battery; Isaiah L. Roberts, Brook- 
lyn, N. Y., assignor of one-half to Henry L. Bre 
voort, same place. 
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> Power Surety Co. :~ 


Office,61 Broadway, N.Y. 


MANUFACTURERS OF 


DINAMO MACHINES 


For Arc 
ANDINCANDESCENT LIGHTING, 


ARC LAMPS, 


Switches, Measuring 
Instruments, Cables, 
&e., &c. 


Incandescent Lamps 


FRoM 2 to 100 C, P. with THE SMALLEST CON- 
SUMPTION OF POWER, AND OF ANY RESISTANCE, 











Price List on Application. 


WORKS, Brooklyn, N. Y. 
E. W. HAZAZER, 


MANUFACTURER OF 


oy ELECTRIC BELLS 


" Annunciators, Window Springs, 
Burglar Alarms, and 
Gas Lighting Apparatus. 


N Electric Bells for Residences a Specially. 
Model Work Neatly Dene. 
EK. W. HAZAZER, 
38 MURRAY STREET, NEW YORK. 


PAINE & LADD, 


HALBERT E. PAINE, 
Late Commissioner of Patents. | STORY B. LADD. 


Attorneys in Patent Causes 
And Solicitors of Patents, 
WASEINGTON, TD. Cc. 


for. S422. 


The plant t of United States Electric Light 











and Power Co. of Dubuque, Iowa, consisting 
of two 20-light Weston Are Dynamos, 40 
Arc Lamps, Belting, Shafting, Wire and a 
complete outfit in good repair. For further 


particulars address 


L. D. RANDALL, President, 


DUBUQUE, IOWA, 
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+ GALLENDEE 


Office, 7 NASSAU ST., New York. 


Factory, 
EAST NEWARK, 
New Jersey, 


~ INSULATING SAND 
WATERPROOFING 


Hlectrical Kungineers. 
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., COMPANY 


New England Ag’cy, 
THE ELECTRICAL 
DEVELOPMENT 

& MANUF’G CO. 
Congress St., Boston. 


MANUFACTURERS of BITITE Insulated Wires and Cables for UNDERGROUND, 


OVERHEAD and SUBMARINE purposes. 


CABLES (1 to 50 Conductors), &c. 
CONTRACTORS for Supplying and Laying UNDERGROUND WIRES for all pur. 


Anti-Induction TELEPHONE 





poses. —-FOR ESTIMATES &c. APPLY TO 
W. M. CALLENDER, SECRETARY, 
= NWassaum Street, New Work. 
WANTED. ; <i: IMPROVED FOOT axc POWER LATHES. 


An experienced Telephone Man of 
ability. Address ** SOUTH,” 
Care of Electrical Review, 


23 Park Row, New York. 
WANTED. 


A young man,a good salesman, famil- 








iar with electrical supplies. 
Address 
L. F., care Electrical Review, 
Box 3329, New York, 











NEW YORK 
INSULATED WIRE 
AND VULCANITE CoO., 


13 Park Row, New York. 


Hard Rubber for ELECTRICAL PURPOSE. 











MITCHELL, VANCE : z 00, 
CAS FXTURE == 
—=S}$=M ANUP ACTURERS, 


Have added a department for the Shentuchens of 
Electroliers and other fixtures adaptable to any 
system of Incandescent Electric Lighting. also Com- 
bination Fixtures for both Gas and Electric Light. 








836 & 838 BROADWAY, 
NEW VORK. 


WILLIAM R. POPE & CO. 


Manufacturers, Importers and Dealers in 


Telephone and Electrical 
SUPPLIES, 


NEW LOCATION: 


132 West Baltimore St., Baltimore, Md. 


CONNOLLY BROS., 
Patent Attorneys 


AND SOLICITORS, 
MORSE BUILDING, 


Cor. Nassau & Beekman Streets, 


NEW YORK. 
PHILADELPHIA, PA., 


Mutual Life Insurance Building, 
10th AND CHESTNUT STREETS. 








WASHINGTON, D. 6. 


CORNER 6th and F STREETS. 


ELECTRICAL CASES A SPECIALTY. 





merican Glectnca 










AND MACHINISTS TOOLS. 
$§0,/| CataroGues FREE. — LATHES OW TRiAL. 


SEBASTIAN, MAY & CO. 


182 DegLuleiAaALL iLL eee 









luninlng : Compay. 


General Office: 


197 CONGRESS STREET, 


Boston, Mass. 


This Company’s business is the 
Construction and Sale of Complete 
Lighting Plants of the Famous! 
* AMERICAN ” or Thomson-Hous- | 


ton System of Electric Lighting, 
wherever desired in the United | 
States. 


The Success of the American Com- 


pany and the System it repre- 
sents has never been equaled 
by rival systems. 


Special attention given to Install- 
ing Isolated or Individual 
Plants in Mills, Shops, 
Factories or Railroad 
Buildings. 


Our New Illustrated Pamphlet, 
descriptive of the various Are and 
Incandescent Systems of Lighting, 
Storage Batteries, Electric Motors 
and American Company’s History, 
sent to any Address on Application. 


Armrion Ulectne & Tuminatig Co, 


Estimates and designs furnished upon application. | 


197 Congress Street, 
BOSTON, MASS. 
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IN FIRST CLASS STYLE AND WITHD 
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PARK ROW NEWYORK 








Dweurity Glstrie Signal Gi 


Has established a store at the Junction of 
23d ST., 5th AVE. AND BROADWAY, 


UNDER FIFTH AVENUE HOTEL, 


NEW YORK. 


lh 0 oe 
Inventors and owners of Novel and Useful 
Electric Appliances which they desire to place 
before the public in New York, can arrange to 
have models or samples exhibited and sold upon 
a commission basis. 
Send for circular giving 


The Security Electric Signal Co., 


52 BROAD ST., NEW YORK, 


particulars. 








en 


aiical Dereapaea 
Mana ", Company, 


The Business of this Company is 
two-fold: 
Ist. The Manufacture and Sale of 


Electrical Apparatus, Supplies and 
Machinery of all kinds; and 


2d. The Assisting of Inventors 








;and Owners of Electrical Inventions, 
| Discoveries and Devices to Develop, 


Patent and Render Commercially 
Valuable their Inventions, and in- 
cidentally to Test and Perfect all 
Sorts of Electrical Devices and Ap- 
pliances. 


This is the only company in exist- 
ence for the purpose of aiding 
Electrics ul Inventors. 
Inventions aa be fully Ducarthet 
toinsureattention. Descriptive 
Communications regarded 
as strictly confidential. 


The Legal and Patent Department 
in the hands of an attorney of 
acknowledged ability and 
long experience. 


The Experimental, Manufacturing 
and Executive Departments in 


the hands of Experts thor- 
oughly competent. 


Sed for Descriptive Circular and Prospectus. 


Eletrical Development & Me, Go, 


197 Congress St., Boston, Mass. 





THE BUTLER HARD RUBBER 0, 


33 MERCER STREET, NEW YORK, 


Manufacturers of 


HARD RUBBER, 


Sheets, Rods, Tubing, etc., 


ELECTRICAL SUPPLIES 


Bubber Hook Insulators, 
Window Tubes with Heads, 
Key Knobs, Switch Handles, 
Plug Handles, Lamp Switch Handles, 
Battery Syringes, etc., etc. 


Specialties of any PRACTICABLE CHARACTER made to ordd. 








